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. List of merchant marine steam and sailing vessels from which International Meteorological 
U. 8. Army, Washington, D. C., in time to be used in the preparation of the 


Wreath 


her 


were received at the office of the Chief 
Review for the month of July. 1889. 


Am, 


Name of vessel. Captain. 


Name of vessel. 


J. G, Cameron. 


..... J. W. Morris. 
Alam H. G. Morse, 
Alamo... .| 8. Risk. 
Alaska ... . G. 8. Murray. 
Algiers ... F. W. Mason. 
Alene..... .| E. J, Seiders. 
Allemania .. ‘| Droescher. 
Alps......+- -| Jno. Latimer. 
Alvena ... .-| FP. McKay. 
Alvo David Williams. 
Amsterdam ...... tenger. 
Anchoria ......... | A. Campbell. 
Angers .... James Pinkham. 
Arabic W. M. Smith. 
Ardangorm..... | H. Cameron. 
Ardanrigh...... W. Anderson. 


. 8. Brooks. 
. Froehlich 
Low 


Arizona .... 
Ascania 


. Christie. 


Augusta Victoria....... A. Albers, 
Aurania ..... | H. McKay. 
Austerlitz das. D, Frasier. 
Author... J. G, Jones. 
Australia... Jno. MeKeague. 
Baltimore... | J. W. Simpson. 
Barracouta ... R. R. Hu 
Barrowmore .. W. H. Moore. 
Bavarian ...... | M. Pitt. 
Belgenland . BR. Weyer. 
A. Von Collin, 
Berrita....... L, Santaulari. 
Bohemia ..... G. Theile, 
Borderer ........+ F. Manley. 
Britannia......... Coste. 
Britannic .............. H. Davison. 


British Empire ........ BR. Wills. 
British King ........... John Kelly. 
British Prince.........) 8. Nowell. 
British Princess ......| E. H. Freeth. 
Brooklyn City......... W. Fitt. 
Buenos Ayres .........| James Scott. 
cc 
Bulgarian .............| R. Leask. 
F 
California .............| H. Bauer, 


= 
< 
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California 

Californian 

Camellia E. Penney. 

Caribbean H. Daniel. 

Catalonia J. Atkin. 

Coarense J 

Celtic ..... B. J. Smith. 

Cephalonia ............. Thomas Dutton. 

Chalmette............., Geo, W. Mason, 

Chateau Lafite ......... M. C. Olliver. 

Cherokee .............. H. A. Bearse. 

Circassia ..............| J. Harris. 

Cireassian ...... R. Barrett, 

City of Alexandria ..... J. MeIntosh. 

City of Berlin ........., A. W. Lewis, 

City of Chester........| E. Barff. 

City of Chicago .......| A. Redford. 

City of Para ...........| J. 

City of Paris ..........| F 

City of Rome ........../ H 


T. Garvie. 


Colorado E. Jenkins. 


R 

F 
Corean OC. J. Menzies. 
Crom. W. N, Lord. 
Crystal . 
Cydonia EB. 
D. D. Galbraith. 
Damara Geo. Dixon 
R. 8. Rigby. 
Fuge. 
Devonia Jno, Craig. 
Dithmarsechen .,...... Y. G. Gefken. 

J. McFarlane, 
Durham City.......... J. A. Jacobsen. 
Earnmoor.............| R. Grey. 
Earnwell W. H. Carter. 
Edam W. Bakker. 
Edith Godden.......... J. H. Bennett. 
Egypt ........ J.Sumner. 
ptien Monarch ....| T. M. Irvin. 

BR. Sander. 

El Monte............... B. Quick. 

And A. FP. Heeley, 
R. de 
We TYSOD. 
Ethiopia ..............| John Wilson. 
W. H. P. Hains. 
Euphrates .......+....| James Eduards. 
Exeter City ...........| T. L. Weiss. 
Excelsior .............| H. L. Higgins. 
Federation ............| R. Pinkham. 
France......+...+++++.+, A. D. Hadley. 
Pulda R. Ringk. 
Gaditano ............+., F. Goicoechea, 
©, Kaempff. 
Germanic .............| H. Davison. 
Glenfield .............. J. Newdick. 
Gluckauf............... V. Ssymanski. 
Gothenburg City ......| J. Harrison. 
Gothia A. Kuhn. 

J. Valiant, 


B. Stannard. 
8. 


Henderson. 
Winspears. 


Hammonia .........++. 
Haytian 
Republic ..... 
Helvetia... 
Hermann... 


Hibernian 


Hindoo ........ 
Holland ....... 
Holsatia......... 


Lake Nepigon. 
e Winni 
Lam as 


~ 


Lord O'Neill 
Louisiana ..... 
Lydian Monarch 

aine ....... 
Manitoban... 
Manitoba.... 
Mareca ....... 
Marenhense .. 
Marsala 
Martello .... 
ces 

ichigan 
Minneola .....+. 
Minnesota............. 
Montreal 
Moravia 
Mount Edgecombe ..... 
Munchen 


Nederland ...... ......| 


Nessmore 


Nestorian 


NeCUStFIA 


Newport 
New Orleans .......... 


Noordland ............| H 


Norseman 
Northgate .........++++ 
Nova Scotian .......... 


Ocean Prince..........! 


Ohio..... Codec cnc cesses 
OMEATIO... 
Oranmore 
Pennland 
Peruvian 
Powhatan 
Prins Fred. Hendrich . 
Rhyniand ............. 

ipon City 
Robinia abo der 
Rochampton .......... 
Rotterdam 
Saint Asaph ........... 
Saint Ronans .,.....,.. 
Santiago 
Scandinavian .......... 
BOMECK, 


Captain. 


Name of vessel. i 


| C. E. Le Gallais. 
| A. J. Jeffrey. 
E. Lachiondo, 
H. Vogelgesang. 
| J. Coward. 
| G. W. Brown, 
| A. G. Thomsen. 
| G. Cochrane. 
W. Schmolder. 
Jobn Brown. 
| Jas. Douglas. 
| Thos, Foote. 
G, Busch, 

J. Ellia. 


.... Leithansen, 
| A. de Mugica. 


Droescher. 
wid 


‘ E. W. Owens. 
. W. Skjodt. 
. G, Schmidt, 


.| A. Fenton. 
J. Dahl 


| E. Franguel. 
M. de 


.| Boyer. 
Santelli. 
H. Hellmers. 


| Richard Owens, 
| H. Campbell. 
©. F. Herriman. 
| Wm. Stewart. 
P. D. Murray. 
A. B. Connor. 


.| Collier. 


J. M, Johnstone, 


R. G. Warwick. 


L. O. Moen, 
Thos. Pole. 


Wm. Abbott. 
| A. H. Luckhurst, 
| R. Waite. 
8. Walters. 
. L. Evans. 
| 8. Trott. 
| R.J. Blacklin. 


. Joseph Wall, 


| Winkler. 
J. Wetherel. 


a 
® 
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R. Williams, 

W. Ramedale, 

R. H. Hughes. 

. J. Milburn.’ 

. W. Sargent. 

. P. Couch. 

. Jones. 

. ©. Williams, 

. 8. Garvin. 

Munday. 

O’ Hagen. 

Whiteway. 

. Ritchie. 

. McKay. 

. Lutz, 

. H. Grant. 

. M. Wallace, 

. W. Ryder. 

G, Franck. 

W. Bowen, 

| 

| F. Ash. 

| John Edwards. 

| H. N. Prins, 
J.Ambury. 

| E. Kopff. 

| F. Warnkes. 

| A. J. Griffin, 

| H. H. Perry. 

| J. Brotchie. 

| T. H. Smith. 

R. Sanderson, 


pars 


| 
| 


mm 


.| E. Maddox. 


| H. GC. v. d. Zee. 

| R. Karlowa, 

B. Blanke. 

| C, H. Hossock. 
H, Gampbell. 

B. Allen, 

W. Richardson. 

J. Gibson. 

J. Park. 

F, Stevens. 


F. de Luzarraga. 


Captain, 


Br. Servia H. Walker, 
Siberian ...........-.../ R. P. Moore, 
| Nor. 8. @. Sif........ PR ae H. Bentzon. 
Ger. Slavoma................ H. Schmidt. 
Br. BRAIN W. A. Griffiths, 
State of Georgia....... G. Moodie, 
State of Indiana ....... A. Ritchie, 
State of Nevada. ......\ J. A. Stewart, 
State of Pennsylvania. A.J. A. Mann, 
State of Texas ........ G. Williams, 
Stockholm City ........ W. Thompson, 
Ger. Strassburg............. F. Rodenberg, 
Br. Strathairly ............ Boughton, 
Ger. Suevia........ C. Ludwi 
Belg. Switzerland ........... J. Ueberw 
Ger. Taormina ............. G. W. Koeh 
e Queen . T. P. Heeley. 
Dan. Thingvalla . S.T.H. Lauh, 
Br. Toronto ... J. MacAuley, 
Ger. Trave..... . W. Reimkasten, 
Br. Trinacria.. . G, Mitchell, 
Trimidad . . W.d. Fraseg, 
Ulunda ... T. Clark. 
Vancouver ©. J. Lindall, 
Vandyck .. T. P. Fisher. 
Venetian Parry. 
Nor. Viking... 8. H. Frus 
> Viola.... L. Murray 
Virginian W. C. Pry, 
Belg. Waesland H. Buschmana, 


Br. Waldensian . A. Whyite. 
Ger Werra..... R. Bussius. 
Belg. Westernland J. C. Jamison, 
Ger, Wieland .... . H. Barends, 
Br. és high 
roming... . C. L. Rigby, 
United States Naval. 
U.S. C. 8, A. D. Bache J. F. Moser. 
U. 8. 8. Alert..... James G, G 
U. 8. 8. Alliance.. G, W. Pigman, 
U.S. 8S. Atianta....... J. A. Howell, 
U. 8. C, 8. G. 8S. Blake .. J. E. Pillsbury, 
U. 8. 8. Constellation .. P. F. Harrington. 
U.S. 8. Despatch .. W. 8. Cowles, 
U. 8.8. Dolphin.... .. F, Wilde, 
U. 8. 8. Enterprise... . B. H. MeCalla, 
U. 8. S. Lancaster ........ : T. F. Kane. 
U. 8. 8. Minnesota....... G. ©, Wiltse 
U. 8.8. New Hampshire... J. F. Higginson, 
Sailing vessels. 
Am. bg. Abbe Clifford........... D. W. Storer. 
sehr. Addie Jordan........... W. H. Harriman, 
Nor. bk. Agatha ................. C. F.C. Rohm 
Ger. Auguste ............... H. Schumacher 
Am. bkt. Albert Schultz........ J.5. Fries. 
Am. bike. Alice W.G. Kaiz, 
Altcar Magrath, 
Am, schr. Anna .......... «s-.-+e. Henry Gillette. 
Anna E. Kranz........ T. Neweomb, 
Ger. bk. Anna Thorman........ R. Witt, 
caps . D. Koeh., 
Nor. bk. Carsten Boe........... E. Mathiesen, 
Am. Chas. F. Ward.......... J. L. Coombs, 
Am. schr. Clara Goodwin ........ Frank Wyman. 
Elbridge Souther...... T. Fales, 
Florence Randall...... J. L. Randall. 
Aust. bk. Francesea T........... M. P. Martinolich, 
Am. sehr. Gertrude .............. R. H. Cox, 
Ger. bk. Goschen............... D. 
G. N. Wilcox.........., W. Rasche, 
Am. bg. H. B. Hussey.......... G, W. Hodgdon, 
Br. bat. Hattie Louise.......... W. H. Barnard, 
Nor. « 5. F. Mans, 
Am. pg. Havilah ...... W.S. Richardson: 
Am. sp. Henry Villard......... F. B. Perkins, 
schr. Henry A. Faber ........ H. E. Garliek, 
Port. bk. Industria.............. A. Duarto, 
Br. bk. lodine ................. Adam Smith 
Ivigtut ...... W. Andersen, 
Am. sehr. John R. Bergen ........ W. H. Squires. 
bk. John R. Stanhope ..... J. B. Norton. 
pilot Joseph F. Loubat...... 4. 
Br. sp. Joseph H. Scammell... J. H. Crossley, 
Am. schr. Kate Church ........... J. H. Weeks: 
bk. Kennard .............. J. A. Bettencourt 
Br. sp. Langdale..............| J. MeAllister 
Am. bk. Levanter......... Gerry. 
sp. Light vessel No. 45.... Andrew Jacksom 


Am. 
Br. 


Louis Walsh .......... 


schr. Maud H. Dudley ...... 
May 
bkt. Monsita ............... 
bk. Neptune ...... 
SChr. 
rince 

. Robert 


. Teresa Accama........ 

bg. T. Towner 

schr. Thomas P. Ball ........ 
= Tillie E, Starbuck .... 
yacht Vicki 
schr, Wyer Sargent ......) 


® 


T.C. Pendleton. 
F, Ash, 


Aust. bk. Margarita A. Bosehi. 


G. Vieulich, | 

A. L, Camming® 

J. E. Creighton. 

R. MacDonald. 
M. Wallace, 


= 
$3 


Signal Officer, 


Adirondack ...........| J. Sansom. Br. 
Ger. 
Br. 
Am. Dan. 
Ger | Ger 
A | Ger. 
Am, Br. 
‘on 
. | Ger. 
UZ 
| Am. Indiana. 
Ger, | Br. Italia... Thos. Craig, 
Br. Italy ...... Pearce. 
| Nor, Kong 
i Fr. La Bourgogne ......... 
j Nor. ; La Bretagne .... ...... 0 
Br. La Champagne ......, 
La Gascogne ......... 
| Br. Lake Huron.........-- 
Belg. Lake Ontario .... ..... 
Ger. | 
Br. | Am. 
Fr. | Fr. wa Normandie ....... ; pi 
Br. | Br, L@TO J. Chisholm. A 
Liandaff City ........... T. H. Gore. 
Lord Clive ............. P. Urquhart. mn 
...........| E. M. Hughes. th 
A. Ferris. 
| Am, E. V. Gager. A 
Ger, Br. T. C. Huggett, 
Br. R. Griffiths. 
r. 
Fr. 
| 
Ger. N. Maass. ta 
Br. on 
th: 
| | wa 
| 
m. m. 
Br. Ger. A. Jeger. Po 
Br. G. 8. lov 
Br. Br. G. Elliott. 
Am. J. France. 188 
; Am. | Br. J. A. R. Cushing. 1D | 
Br. T. P. C. Halsey. 
Belg. Nickels, 
| 
| Bre | 
188% 
and 
Br. te 
ham 
gs | Pil 
j 
Lou 
Ger. 
Ger. Br. Was 
Am | Am 
Ger. Br. thes 
r. Dtech. 
Ger. baste 
Br. Am. lanti 
anti 
coast 
Ger, Dteh. | Nor. 
| Br. Ger. Soli-Deo-Gloria........ lower 
Ger. Am. sp. St. Johns...........---| O. H. Fale® 
Br. It. G. Boetto. and s 
Am. C. E. Dayton fellt 
Ger. Ryder. te 
Br. E. Curtis. Pacif 
Ger. | Am. J. M. 
Br. Span. R. B, Sargen 
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INTRODUCTION. 


This REVIEW treats generally the meteorological conditions | 
of the United States and Canada for July, 1889, and is based. 
upon reports of regular and voluntary observers of both 
countries. 

On chart i the paths of the centres of fourteen areas of low 
pressure are shown; the average number traced for July during 
thelast nineteen years being 9.8. This chart also exhibits the 
paths of the centres of seven depressions traced over the north 
Atlantic Ocean; the limits of fog-belts west of the fortieth 
meridian, and the distribution of icebergs and field ice during 
the month. The areas of high and low pressure and north 
Atlantic storms are discussed under their respective headings. 

Chart ii exhibits the distribution of mean atmospheric press- 
ure and temperature for the month. The mean temperature 
generally averaged below the normal east of the Rocky Moun- | 
tains, while in the Rocky Mountain and plateau regions and 
on the middle Pacific coast the month was slightly warmer 
than the average July. At several stations in the southwest- 
em part of the country the absolute maximum temperature 
was as high, or higher, than has been recorded for July during 
the periods of observation, while at stations in the Lake re- 
gion, the upper Mississippi and upper Missouri valleys, and at 
Portland, Oregon, the minimum temperature was as low, or 
lower, than previously reported for July. 

Chart iii shows the distribution of precipitation for July 
1889. The precipitation was largely in excess of the normal | 
in areas east of the Rocky Mountains. Over the Rocky Moun- 


tain and plateau regions and on the Pacific coast it was 
deficient, except at stations in the southern plateau region, 
southwestern Oregon, and northern Montana. A remarkable 
feature of the month was the irregular distribution of rainfall 
over the eastern half of the country, where large excesses 
and marked deficiencies occurred in limited areas. The rain- 
fall of the month is discussed under the heading “ Precipitation.” 

Under the headings ‘‘ Local storms,” “ Floods,’’ and 
‘*Drought”’ will be found descriptions of the more important 
storms, disastrous floods, and damaging drought of the month. 

In the preparation of this REVIEW data from 2,218 stations 
bave been used, classified as follows: 176 Signal Service sta- 
tions; 120 monthly registers from United States Army post 
surgeons; 1,396 monthly registers from state weather service 
and voluntary observers; 23 Canadian stations; 160 stations 
through the Central Pacific Railway Company; 343 marine 
reports through the co-operation of the Hydrographic Office, 
United States Navy; marine reports through the ‘‘ New York 
Herald Weather Service ;” monthly weather reports from the 
local weather services of Alabama, Arkansas, Colorado, 
Dakota, Illinois, Indiana, Iowa, the Iowa Weather Crop 
Bulletin Service, Kansas, Kentucky, Louisiana, Michigan, 
Minnesota, Mississippi, Missouri, Nebraska, Nevada, New 
England, New Jersey, New York, Ohio, Pennsylvania, South 
Carolina, Tennessee, and Texas, and international simulta- 
neous observations. Trustworthy newspaper extracts and 
special reports have also been used. 


> 


ATMOSPHERIC PRESSURE (expressed in inches and hundredths). 


The distribution of mean atmospheric pressure for July, 
1889, as determined from observations taken daily at 8 a. m. 
and 8 p. m. (75th meridian time), is shown on chart ii by iso- 
bars. The difference between the mean pressure for July, 
obtained from observations taken twice daily at the hours 
named, and that determined from hourly observations varies at 
the stations named below as follows: At Washington, D.C., 
Philadelphia, Pa., New York, N. Y., Boston, Mass., and Saint 
Louis, Mo., the mean of the 8 a. m. and 8 p. m. observations 
Was higher by .003, .007, .006, .007, and .007, respectively, 
while at Chicago, Ill., the mean of the observations taken at 
these hours was .001 lower than the true mean pressure. 

The mean pressure for July, 1889, was highest over south- 
tastern Florida, where it rose to 30.10, at Jupiter, and was 
above 30.05 along the immediate south Atlantic coast and over 
astern Florida. From eastern Texas eastward to the At- 
lantic coast and northeastward to the south New England 
coast, and along the immediate Pacific coast north of the 
fortieth parallel, the mean values were above 30.00. The 
mean pressure was lowest within an area extending from the 
lower Colorado valley northward over southeastern California 
and southern Nevada, where the values were below 29.80, and | 
fell to 29.75 at Yuma, Ariz., and Keeler, Cal. On the south | 

fic coast, over a greater portion of the middle and southern 


plateau regions and the southeastern slope of the Rocky 
Mountains, in the middle Missouri valley, and from the lower 
Saint Lawrence valley westward to the one hundred and 
twelfth meridian the mean pressure was below 29.90. 
Compared with the pressure chart for June, 1889, a decrease 
in pressure is shown, except over the southern half of Florida, 
in the more southern districts west of the Mississippi River 
along the California coast north of the thirty-fifth parallel, and 
in the upper Missouri valley and the British Possessions to the 
northward. The greatest increase in pressure occurred in and 
north of northern Montana, where it was more than .05, and 
the greatest decrease, .05, or more, in eastern Nova Scoti 
and the Atlantic coast states between the thirty-fourth an 
fortieth parallels. Elsewhere the changes were less than .05. 
In June the mean pressure was highest, 30.11, on the North 
Carolina coast, while for the current month the highest value, 
30.10, was reported on the southeastern coast of Florida. The 
changes in pressure within the area of low mean pressure over 
the southern plateau region have been unimportant. 
Compared with the normal pressure for July, the mean press- 
ure was above the normal in the Canadian Maritime Prov- 
inces, New England, the lower lake region, along the imme- 
diate middle and south Atlantic coasts, over eastern Florida, a 
portion of the middle and southern plateau regions, and at 
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stations in north-central Montana and southwestern Wiscon- 
sin; elsewhere the mean pressure was below the normal. 
The greatest departures above the normal were reported in 
the Canadian Maritime Provinces and the Saint Lawrence 
Valley, where they exceeded .05, and the most marked de- 

artures below the normal were noted at stations on the north 

acific coast and in southern California, where they were more 
than .05; elsewhere the departures from the normal pressure 
were small. 

BAROMETRIC RANGES. 

The monthly barometric ranges at the several Signal Service 
stations are given in the table of miscellaneous meteorological 
data. The general rule, to which the monthly barometric 
ranges over the United States are found to conform, is that 
they increase with the latitude and decrease slightly, though 
somewhat irregularly, with increasing longitude. In July, 
1889, the ranges were greatest in northeastern New England 
and the more northern parts of the upper lake region, where 
they exceeded .70, whence they decreased southward to the 
Gulf of Mexico, southwestward to the Rio Grande and Gila 
valleys, and westward to the Pacific. Along the Atlantic 
coast the extreme ranges varied from .16, at Key West, Fla., 
to .72 at Eastport, Me.; between the eighty-second and ninety- 
second meridians, .25 at New Orleans, La., to .74 at Marquette, 
Mich.; between the Mississippi River and the Rocky Moun- 
tains, .27 at Galveston, Tex., to .63 at Fort Sully, Dak.; in 
the plateau and Rocky Mountain regions, .24 at Whipple Bar- 
racks (Prescott), Ariz., to .69 at Walla Walla, Wash.; on the 
Pacific coast, .26 at San Diego, Cal., to .57 at Olympia, Wash. 


AREAS OF HIGH PRESSURE. 


Nine such areas affected the weather of the United States 
during the month of July. They may be divided into three 
groups, according to geographical distribution. Those of the 


katchewan Valley, and the third group (i, iv, vi, and ix) was 
confined to the Atlantic coast states. Comparing the values 
of the different groups for the current month (Table No. I) we 
obtain the following results: 

The average duration of the first group was 7.5 days, the 
average maximum pressure 30.30 inches, and the average 
velocity of progression 20.4 miles per hour. The second group 
averaged 7.5 days, 30.23 inches, and 16.5 miles per hour. The 
third group averaged 6.5? days, 30.26? inches, and 6? miles per 
hour. 

The last group presents rather unsatisfactory data, owing to 
the peculiar situation and movement of the areas. From astudy 
of the distribution of mean atmospheric pressure for the month, 
and of the movement of both highs and lows, it appears quite 
probable that the areas of the third group were simply out- 
croppings of a very extensive and persistent anti-cyclone 
lying off the Atlantic coast, with its centre slowly oscillating 
north and south in about the meridian of the Bermudas. 

Certain important effects have resulted from this disposition 
of pressure, which are briefly referred to as follows: 

irst. The interruption of the progressive easterly movement 
of the areas in the 1st and 2d groups, which condition was 
shown by the irregular paths, in most instances the tracks 
curving upon themselves several times, with the evidence that 
the areas were slowly merging into a larger anti-cyclone off 
the coast. This incurving of the paths was confined, as might 
be expected, to the region of country along the Atlantic coast, 
and the progressive velocity east of the eighty-second meridian, 
as compared with that east of the ninety-seventh, showed an 
average diminution of 7.7 miles per hour. 

Second. The interruption of the progressive easterly move- 
ment of the areas of low pressure, which may be expressed by 
saying that, on the average, the velocity east of the seventy- 
second meridian was reduced 3.3 miles per hour, as compared 
with the velocity east of the ninety-seventh meridian. 

Third. The northeasterly trend of the low pressure areas east 


of the seventy-seventh meridian, the average latitude of de. 
parture being 45°. Compared with the average values for the 
past sixteen years the number of high areas for July, 1889, 
shows an increase of 3.1, and also a greater number than any 
other year except 1885, when they reached the present number, 
nine. The maximum pressure shows an increase of .08 inch, 

The accompanying tables (i and ii) have been prepared to 
present in graphic form some of the notable features and pre- 
vailing characteristics of the high pressure areas for July, 1889. 

From a study of the development and movement of anti- 
cyclonic areas it is found that to their influence may be traced 
some of the highest wind velocities of the month and the 
largest rainfalls. These phenomena are located in the south. 
east quadrant of the high, where the cold westerly winds first 
come in contact with the warm, moist, southerly winds of the 
disappearing low, in the southeast quadrant of which the more 
violent local storms (tornadoes, hail-storms, and thunder. 
storms) developed. 

Considering the records for the past seventeen years the 
average monthly number of high areas is 5.9, or 3.1 below the 
number for the current month, and the average maximum 
pressure is 30.19, or .08 inch below the current month. 

The following is an interesting comparison of the average 
monthly values of the three groups of high areas: 

Group number 1: Maximum rise in pressure in twelve hours, 
.30 inch; maximum fall in temperature in twelve hours, 21°; 
maximum wind velocity, in miles per hour, 49; lowest tempera- 
ture, 37°; absolute fall in temperature in twenty-four hours, 
26°; minimum dew-point, 7°; maximum fall in dew-point in 
twenty-four hours, 22°; maximum rainfall in twenty-four 
hours, 4.23 inches. 

Group number 2: Maximum rise in pressure in twelve hours, 
-28 inch; maximum fall in temperature in twelve hours, 
17°.5; maximum wind velocity, in miles per hour, 42; lowest 
temperature, 29°; absolute fall in temperature in twenty-four 
hours, 22°; minimum dew-point, 2°; maximum fall in dew- 
point in twenty-four hours, 20°; maximum rainfall in twenty- 
four hours, 4.23 inches. 

Group number 3: Maximum rise in pressure in twelve hours, 
.21 inch; maximum fall in temperature in twelve hours, 
12°.5; maximum wind velocity, in miles per hour, 31.5; lowest 
temperature, 52°; absolute fall in temperature in twenty-four 
hours, 12°; minimum dew-point, 51°; maximum fall in dew- 
point in twenty-four hours, 12; maximum rainfall in twenty- 
four hours, 3.81 inches. 

A careful examination of the above comparisons reveals the 
fact that the areas in group number 1 were accompanied by the 
most decided changes in pressure, temperature, wind velocity, 
and moisture, and exhibited the greatest energy of any of the 
three groups. The average velocity of progression also mach 
exceeded this value for the other two groups. The areas in 
group number 2 were accompanied by the lowest temperatures 
and dew-points, and by greater precipitation than attended 
the areas of group number 3. The latter, however, were 
marked by the maximum pressures of the month, due un- 
doubtedly to the continued high pressure off the Atlantic coast. 

Areas number v, vii, and viii were the most important anti- 
cyclones which traversed the country during the month. 
two former came from the Northwest Territory and the latter 
from the north Pacific coast. Each area was attended with 
excessive precipitation, number viii being the most prominent 
in this respect, the effect of its decrease in temperature being 
experienced along the entire Gulf and Atlantic coasts. 

The influence of number v on precipitation was most decided 
throughout the upper Mississippi valley, and of number vii in 
the Missouri valley. 

Recapitulation.—The most prominent features of the month 
concerning high pressure areas are as follows: 

1. A persistent high area off the Atlantic coast, which left 
a decided effect upon the mean reduced pressure for the month. 

2. A marked interruption in the easterly movement of high 
areas east of the eighty-second meridian. 


2 


first group (ii, 111, and vill) developed on the north Pacific ; 
coast; the second group (v and vii) first appeared in the Sas- 
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3. The influence of high areas on precipitation, giving rise 
to the heaviest rainfalls of the month. 

4, The twelve-hour change in pressure was the maximum 
one for each area during the month, and occurred between 8 
p. m. and 8 a. m. in all cases, except for area number v, when 
it took place between 8 a. m. and 8 p. m. 

5. The twelve-hour change in temperature was the maximum 
one for each area during the month, and occurred between 8 
a.m. and 8 p. m. in all cases, except for area number ii, when 
it took place between 8 p. m. and 8 a. m. 

The following tables exhibit in a concise manner some of the 
more prominent characteristics of the high areas: 
Tasie No. I. 


moved thence slowly eastward over the Lake region, disap- 
pearing over Nova Scotia on the 27th. 

VIII.—This area appeared off the North Pacific coast on the 
26th and moved rapidly westward to the Mississippi Valley, 
where it was central on the 31st. 

IX.—This area was probably the western edge of an anti- 
cyclone, the centre of which oscillated between the Bermudas 
and Nova Scotia. 


AREAS OF LOW PRESSURE. 


Fourteen such areas affected the weather of the United 
States during the month of July. They may be divided into 
three groups, according to conditions of formation and location 
of development. The first group includes those areas (i, iii, 
x, xiii, and xiv) which entered the United States from the 
Northwest Territory. The second group embraces those areas 
(ii, iv, vi, vii, xi, and xii) which developed from a permanent 
low over the middle plateau. The third group embraces those 


~ 
First t = , 
observed. observed , Highest pressure. 
é 
| i 6 3 
° =Days. Miles. Inches. 
I 43 67 43 §9 40/110 I 30+ 44 | 
125) 35! 82| 23.8/| 2 {Pore Wash | 
44 | 127 43 8: 8.0 191 9 Fort Custer,Mont...... 
Father Point, bec...) 
72. 8&0! 15-5 | 16 Chicago, | 30-20 
13-4 Titusville, Fla.........| 
20 50 47 7-0 17-6, 27 30- 
Vill ....| 26 47) 125 42 5-5 19-7 30 Dodge City, Kans....... | 30- 26 
31 Wood’s Holl, Mass.....| ?30.25 
Mean...... 47. 93 42 J2 | Jo] | 230.27 


*Stationary over Florida and the east Gulf. fCentre of anti-cyclone too far off the 
Atlantic coast to afford reliable data. 


Taste No. II. 


Maximum 


| Maximum rise in pressure for Maximumabnormalfallintem- | | 
wind velocity. 


twelve hours. perature for twelve hours. 


| 
| 


is | 
| i | a 
1; 2 | Station. 8 Station. 
Inch. ° 
| Sydney, N.S.......... I 14 Halifax, N.8.......... I 28 OW. 2 
2| .44 Denver, Colo......... 2 25 Denver, Colo......... 2 44 nw, I 
Fort Sully, Dak...... 7 23 Cheyenne, Wyo....... 7 56 nw. 9 
4| -13 Quebec, Quebec...... 9| Eastport, Me......... | 10 
-28 | Harrisburg, Pa....... 16 Valentine, Nebr...... 13 { > 
6 | 18 Shreveport, La....... 15| 10 } 15 W. 13 
i | .28 Bismarck, Dak....... 21 19 Dodge City, Kans.... 23| 38 mw. a1 
BO #15 Q’Appelle, N. W. T... 2 | 46 ne. 30 
9| +24 | Sydney, N.S.........- New York City....... 30 | 36 


Remarks concerning Table No. LI. 


I.—This high was probably the western edge of a very ex- 
tended area central south of Newfoundland. 

Il.—This area appeared off the Oregon coast on the Ist, 
reached the New Jersey coast by the 6th, thence curved to the 
southwest and remained nearly stationary in North Carolina 
from the 7th to 10th. This area is a continuation of high 
area number vi in June REVIEW. 

IlI.—This area appeared off the North Pacifie coast on the 
4th and moved slowly eastward with diminishing energy, dis- 
appearing over the upper lakes on the 12th under the influence 
of low areas numbers ii and iv. 

IV.—This high appears to have been the southern edge of 
an area central off the southeastern coast of Hudson Bay. 

V.—This area appeared near British Columbia on the 10th, 
teached North Carolina on the 16th, where it remained nearly 
Stationary on the coast to the 19th. 

VI.—This area remained nearly stationary over the eastern 
Gulf and Florida from the 12th to the 29th. It was probably 
the western edge of a large area central over the Bahamas. 


areas (v, viii, and ix) which developed as secondary depres- 
sions. The average values for the first group are as follows: 
duration, 5.4 (+-0.7*) days; velocity of entire path, 18.7 (—3.4*) 
miles per hour; minimum pressure, 29.48 (—.09*) inches; ve- 
locity east of the seventy-second meridian, 14.7 (—7.2*) miles, 


*/ or a diminution of 3.8 miles as compared with the velocity 


east of the ninety-seventh meridian. For the second group: 
duration, 6 (+1.3*) days; velocity of entire path, 23.5 (+-1.4*) 
miles per hour; minimum pressure, 29.59 (-+-.02*) inches; ve- 
locity east of the seventy-second meridian, 26.7 miles per hour, 
or a diminution of 1.3 miles as compared with the velocity east 
of the ninety-seventh meridian. For the third group: dura- 
tion, 2.2 (—2.5*) days; velocity of entire path, 25.1 (+3.0*) 
miles per hour; minimum pressure, 29.69 (+-.12*) inches. The 
entire path of area number v was east of the seventy-second 
meridian, and the paths of viii and ix did not extend beyond 
the ninety-seventh meridian. A further comparison of these 
groups exhibits the following results : 

Group number 1 gives average values for the month as fol- 
lows: maximum wind velocity in miles per hour, 42.8; maxi- 
mum fall in pressure in twelve hours, .38 inch; maximum rise 
in temperature in twelve hours, 20°.2; highest temperature, 
104°.4; absolute rise in temperature in twenty-four hours, 
21°.2; maximum rainfall in twenty-four hours, 4.28 inches; 
maximum dew-point, 73°.6; maximum rise in dew-point in 
twenty-four hours, 19°.2. 

Group number 2 gives the following average values for the 
month: maximum wind velocity in miles per hour, 46.3; maxi- 
mum fall in pressure in twelve hours, .28 inch; maximum 


rise in temperature in twelve hours, 14°.5; highest tempera- 


ture, 107°.3; absolute rise in temperature in twenty-four hours, 
14°.3; maximum dew-point, 80°.3; maximum rise in dew-point 
in twenty-four hours, 22°.0; maximum rainfall in twenty-four 
hours, 3.79 inches. 

Group number 3 gives the following average values: max- 
imum wind velocity in miles per hour, 30.7; maximum fall in 
pressure in twelve hours, .19 inch; maximum rise in tem- 
perature in twelve hours, 10°.3; highest temperature, 95.°3 ; 
absolute rise in temperature in twenty-four hours, 11°; max- 
imum dew-point, 75°.3; maximum rise in dew-point in twenty- 
four hours, 16°.6; maximum rainfall in twenty-four hoars, 
3.89 inches. 

From the above comparison of monthly average values it is 
found that the low pressure areas in group number 1 displayed 
the greatest energy and were attended with the greatest pre- 
cipitation and most decided changes in temperature and 
moisture. 

Low area number xiii, of group number 1, which appeared 
in the Northwest Territory on the afternoon of the 23d, is cred- 
ited with the heaviest rainfalls of the month, but they were 
really caused by the advance of high area number viii, which 
on the 30th and 3lst was moving eastward in the central Mis- 
sissippi and Ohio valleys. The heaviest rainfalls of the 


VII.—This area appeared north of Montana on the 20th and 


month occurred in the Gulf and Atlantic coast states under 
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the infiuence of advancing high areas, the cold air from which 
mingled with the warm, moist currents over the Gulf Stream, 
thereby giving rise to rapid and heavy condensation. 

Low area number vii, of group number 2, and number viii, 
of group number 3, were attended with very heavy rainfalls 
and the most destructive floods of the month. Number vii 
developed over the middle plateau on the 13th and passed 
thence slowly northeastward to the Saskatchewan Valley, 
where on the 15th it changed its course to the eastward, and 
on the 17th to the southeastward, passing over Lakes Superior 
and Michigan, being central on the afternoon of the 18th over 
Lake Huron. At this juncture the depression was joined by 
low area number viii, which developed in southern Dakota on 
the 17th, as a secondary depression. While number vii was 
moving eastward over Manitoba, number viii moved into south- 
ern Nebraska, and thence northeastward to lower Michigan. 
On the 18th and 19th, while this combined depression was 
moving over the lower lakes, heavy precipitation and destruc- 
tive floods occurred in southern and eastern Ohio, West Vir- 


ginia, and western Pennsylvania. It was reported from West | , 


Virginia that the property of three entire counties in the 
western part of the state was almost completely destroyed, 
and more than thirty lives lost. This area disappeared south 
of Nova Scotia on the 21st. 

The heavy rainfalls and floods in Iowa, Nebraska, central 
Kansas, northern Missouri, and northern Illinois, attended low 
area number vi which developed over the middle plateau on 
the 11th and passed thence eastward to the Mississippi Valley, 
where it was centralon the morning of the 14th. Twenty-four 
hours later it was on the New Jersey coast, and thence moved 
directly out to sea. 

The following are certain average monthly values of low press- 
ure areas for a number of years: Number of storms (19 years), 
9.8. Position first observed (17 years), lat. N.45°.2; long. W. 
99°.2. Position last observed (17 years), lat. N. 46°.0; long. 
71°.9. Duration in days, 2.5. Position of middle of path (19 
years), lat. N. 45°.7; long. W. (17 years), 85°.6. Length of 
path in degrees of longitude at its average parallel (17 years), 
27°.4. Hourly velocity, in miles, of storm-centre along its 
average parallel (17 years), 23.3 miles. Hourly velocity, in 
miles, of storm-centre along its actual path (8 years), 24.3 
miles. Minimum pressure (17 years) 29.63 inches. 

Compared with the average values for many years the total 
number of depressions for July, 1889, shows an excess of 4.2. 
The place of beginning and ending shows a lower latitude, the 
former by 3°.2 and the latter by 1°. The average latitude of 
the entire paths shows a tendency southward by 2°.2. The 
duration of the depressions shows an increase of 2.2 days. The 
length of the tracks of the depressions show an increase of 
7°.6. The velocity of progressive movement shows a decrease 
of 7.8 miles per hour, and the minimum pressure a decrease 
of .06 inch. 

Recapitulation.—The prominent and significant features of 
low pressure areas for the month may be summarized as follows : 

1. Permanent low pressure over the middle plateau. 

2. A large increase in the number of depressions, being 
exceeded but once (15 areas in 1871) in 19 years, and equaled 
but once, 1872, in 18 years. 

3. A marked diminution in the progressive movement east 
of the seventy-second meridian, owing to the presence of a 
persistent high pressure area off the Atlantic coast. 

4. Excessive twenty-four hour rainfalls and general excess 
in precipitation in the Missouri Valley, east Gulf, and Atlantic 
coast states. 

5. A marked excess in the duration of the depressions, in the 
length of their paths, but a decrease in pressure and in the 
velocity of progressive movement; which facts, taken in con- 
nection with the large increase in the number of depressions, 
point significantly to the excessive precipitation of the month. 
_ 6. The twelve-hour change in pressure was the maximum 
one for each depression during the month, and occurred between 


* Departure from the current monthly average. 


8a.m. and 8p. m. in all cases, except for area number viii, 
when it took place between 8 p. m. and 8 a. m. 

7. The twelve-hour change in temperature was the maximum 
one for each area during the month, and occurred between 8 
a.m. and 8 p. m. in all cases, except for areas number i and xi, 
when it took place between 8 p. m. and 8 a. m. 

The following tables exhibit the principal facts regarding 
these low areas: 


| Qu’a le, N.W.T | 
+20 int Vincent, Minn..|}16 17 - Qu’Appelle, N.W.T. 14 40 | sw. | 16 
Minnedosa, Manitoba. | 
-25 | Halifax,N.S.......... 


Taste No. 
F 
observed. | obecrved.| | | 
i 
©] © | @ | © | Days. | | Inches, 
45| 8 $5 180 Rockliffe, Ont.......... | 29.60 
2 33) 48 5 22 Salt Lake City, Utah...) 29.48 
43 | 3-0 18. 4 Qu’Appelle, T...) 29-42 
14-5 Anticosti, Gulf of St. 
IV 6) 7) 6) 75 23-5 { ts Bird Rocks, Gulf of St.1. } 29-54 
7 6&7 45 60 29-2 Sydney, C. B.1......... 29.98 
WE. 3 114 40 73 | 5 15 Atlantic City, N. J. ....) 29-64 
VEE 113 46 20-1 16  Qu’Appelle, T...| 29.46 
39| Tor 74 | 45 18 Fort Elliott, Tex.......| 29.64 
52 49| 60 16-4 25 Anticosti, Gulf of St.L.| 29.44 
21 36) 42 64 7-0 26-7 23 Utah...) 29.68 
cove 52. 113 50 7-0 12-3 28 rince Arthur's L’g, Ont 
| St) 117 52 | 2.0 28-1 30 Medicine Hat, N. W. T. 
Means. 42-3 112 | 44-6 SF | Bed | 29:57 
Tasie No. IL 
Maximum fall in pressure for Maximum abnormal rise in | Maximum wind 
12 hours. | temperature for 12 hours. velocity. 
| » |g 
Zz < | aig = 
Inch. | | ° 
1| .30 | Rockliffe,Ont........ 3| 13 | Father Point,Quebec 4° 48 |s. | 1 
-24 | Winnemucca, Nev....| 5 | 17 Yuma, Ariz.......... 3} 30 | g 
3} +58 | Calgary,N.W.T......| 3| 29 | Denver, Colo........ 4 
se. | 
BO 9 | 19 | Fort Buford, Dak.... 10 x} 
} 8. 12 
16 | Eastport,Me......... | 8 | Eastport, Me........ | 28 | sw. | 
12 | Medicine Hat, N. W.T §2 | ne. | 


4 
| Calgary, N.W.T 

a 

7 

8 


3 


ar| | Atlantie City, N. J... 20 | 


+16 | Rio Grande City, Tex.) 18 Fort Elliott, Tex..... 18 30 | mW, | 


| 20 

12 18 

1o| .26 | Swift Current, N.W.T 19 | 20 | Olympia, Wash....... 19 40 | W- 19 

11 | .18 | Salt Lake City, Utah .| 23 12 | Pueblo, Colo......... 25 | 60 | 2. | 25 

12 | .26 | Portland,Me......... 7 to | Lynchburgh, Va..... 27, 60 | SW. | 
| | Denver, Colo ........ 26 (| — 

13 | .32 | Calgary,N.W.T......| 22 Fort Custer, Mont... 26 364| 

| Helena, Mont........ 25 i av. 

| 


Remarks concerning Table No. II. 

I.—This depression is a continuation of low area number x in 
June REVIEW, central in northern Montana on the 30th ultimo. 

IL.—This area remained about stationary over California 
and the middle plateau from the 2d to the 6th, on which latter 
date it moved rapidly eastward to Nebraska. During the 7th 
and 8th the depression remained nearly stationary over the 
middle slope, but during the 9th moved eastward to Wiscon- 
sin. On the 11th it reached eastern New York, and the fol- 
lowing day disappeared south of Nova Scotia. 

III.—This area joined number ii in Nebraska on the 6th, 
but separated from it on the 7th and thereafter formed a dis- 
tinct depression. 

IV.—This area appeared over the middle plateau on the 6th 
and 7th and moved thence eastward to the upper lakes, over 
which region the depression was central on the 13th. By the 
morning of the 15th the area was central near Newfoundland, 
passing thence out to sea. 
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V.—This area probably appeared as the secondary effect of 


a large depression central south of Newfoundland. 

VI.—This area reached the New Jersey coast on the 15th, 
passing thence eastward out to sea. 

VIl.—Developed over the middle plateau on the 13th and 
14th, and moved thence northeastward over Montana to the 
Saskatchewan Valley where on the 16th it changed its course 
to the eastward and on the 17th to the southeastward, passing 
over the upper lakes, where on the 18th it joined with num- 
ber viii over Lake Huron. 

VIII.—This area developed in southern Dakota on the 17th 
as a secondary depression to number vii, then central in Mani- 
toba. During the day it moved southward into Nebraska and 
thence eastward to the upper lakes, where on the 18th it joined 
with number vii over Lake Huron. 

IX.—This area developed in west Kansas on the 18th, was 
central in northern Texas on the 19th, and moved thence east- 
ward with diminishing energy to the Carolina coast, where it 
disappeared on the 22d. 


X.—Developed in the Saskatchewan Valley on the 19th and 
moved rapidly eastward along the northern border of the coun- 
try, passing the upper lakes on the 21st and reaching the Gulf 
of Saint Lawrence on the 23d. 

XI.—This area developed over the middle plateau on the 
21st and 22d and moved slowly eastward to the Missouri Val- 
ley, where on the 25th it joined with number xii in eastern 
Kansas. 

XII. This area combined with number xi in Kansas on the 
25th, and thereafter moved eastward as one depression, reach- 
ing the New Jersey coast on the 27th. On the 28th the de- 
pression disappeared south of Nova Scotia. 

XUI.—Developing on the 24th north of Montana, this area 
moved slowly eastward, jast north of the United States, 
reaching the lower Saint Lawrence valley on the 30th. 

XIV.—This area sub-divided on the 31st, forming two cen- 
tres of diminished energy, one being in Manitoba and the other 
in southern Dakota. It seems probable that these two cen- 
tres joined in Minnesota in one depression on the following day. 


NORTH ATLANTIC STORMS FOR JULY, 1889 (pressure in inches and millimetres; wind-force by Beaufort scale). 


The paths of the depressions that appeared over the north | to 26th, 30th and 31st, strong gales being reported on the 21st, 
Atlantic Ocean during July, 1889, are shown on chart i, 24th, and 25th, and barometric pressure falling to about 29.40 
These paths have been determined from international simul- (747) being yr ae the 24th. di h of ; 

Compared wit the corresponding month o previous years 
taneous 0 mS oe : P the storms which appeared over the north Atlantic Ocean 
sailing vessels received through the co-operation of the Hydro- during July, 1889, corresponded closely in number with the 

phic Office, Navy Department, and the “New York Herald average; they were deficient in energy, and pursued irregular 
Weather Service.” paths, more especially over the western part of the ocean. A 

Seven depressions have been traced for July, 1889; the aver- noteworthy feature of the month was the absence of storms of 
age number traced for the corresponding month of the last six tropical or subtropical origin advancing northward over or east 
years being seven and one-half. Of the depressions traced of the United States. The storms traced over the north At- 
for the current month, three, numbers 3, 4, and 5, were con- lantic for July in preceding years varied in number from five 
tinuations of areas of low pressure which first appeared over in 1884 to twelve in 1886. The storms of the middle latitudes 
the North American continent; three are first charted over of the north Atlantic Ocean seldom acquire great strength in 
mid-ocean in high latitudes, and one apparently originated July, the most destructive storms of the month generally ap- 
northeast of the Banks of Newfoundland. The movements of pearing in the tropical or subtropicalregions. Among notable 
the depressions over the western part of the ocean were irregu- | West-Indian storms for July described in the REVIEW during 
lar, which fact may be attributed to the abnormally high press- | the last six years were those of 1886 and 1887. The hurricane 
ure which prevailed during a considerable portion of the of 1887 advanced from Barbadoes Island westward over the 
month to the east and southeast of the Banks of Newfound. | Caribbean Sea and thence northward over the Gulf of Mexico 
land. No depressions with well-defined movements of trans- to the east Gulf states from the 20th to the close of the month. 
lation appeared within the region of observation over the | This storm was very severe at Barbadoes Island on the 20th, 
more southern portions of the ocean, the Gulf of Mexico, or and several vessels were wrecked. Several vessels were 
the Caribbean Sea. Under date of July 23d, the Rev. Benito | wrecked on the west coast of Florida and the north Cuban 
Vines, of the Belen College Observatory, Havana, Cuba, re- coast, and very heavy rainfall in the Gulf States, in connection 
ports as follows: “Since Sunday, 21st, there have been ob-| with high winds and swollen rivers, caused great destruction 
served indications of a cyclone in the first quadrant. This to the growing crops and the public highways. In 1886 two 
hurricane is moving in the beginning of its trajectory in the | storms advanced northward from the vicinity of Cuba, neither 
longitude of the Bahamas, in a direction toward the New | of which were very destructive in their character. 

Channel, in the vicinity of which it will probably recurve.”| The following are brief descriptions of the depressions traced 
The following dispatch was sent to the New York Herald from | for July, 1889: 
the Oity of Mexico, via Galveston: “July 12th, a terrific) 1,—This depression was central over mid-ocean in about 
storm is raging at Vera Cruz, and the shipping there is in latitude N. 54° on the 1st, with central pressure falling to 
peril. The Spanish bark ‘ Hijas de Vinas’ is dragging | about 29.70 (754), and moderate to fresh gales, whence it moved 
anchor. The officers of the Mexican man-of-war ‘ Libertad,’ | northeasterly and disappeared north of the region of observa- 
which is lying in the roadstead exposed to the whole fury of | tion after the 2d. ’ 
the gale, are doing all in their power to save their ship. Her| 2,—This depression appeared northeast of the Banks of New- 
anchorage is very insecure.’’? Over the western portion of the | foundland on the 3d, with pressure about 29.60 (752), and 
ecean, north of the thirty-fifth parallel, fresh gales prevailed | thence passed southeast to about N. 47°, W. 38° by the 4th, in 
from the 5th to 17th, and 20th to 26th, attaining the force of | which position pressure falling to about 29.40 (747) was reported. 
strong gales on the 10th, 11th, and 15th to 17th, when the | By the 5th the centre of depression had advanced southeast to 
metric pressure fell to about 29.50 (749). Over mid-ocean | the forty-second parallel, whence it recurved northward to the 
the stormy periods were embraced between the 1st to 9th, 17th | forty-eighth parallel by the 6th, this movement being apparently 
t© 20th, 23d, 24th, and 29th to 31st, strong gales being re- | due to the combined influence of an area of high pressure to 
sa from the 5th to 8th, 17th and 18th, and the lowest | the eastward and southward and the advance from the west- 
metric pressure, about 29.40 (747), on the 4th. Over the | ward, south of Newfoundland, of an area of low pressure. By 
eastern part of the ocean, in the vicinity of the British Isles,|the 7th the storm-centre had moved westward to about the 
msettled weather prevailed from the 7th to 11th, 16th, 19th ' thirty-eighth meridian, after which it apparently united with 
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depression number 3 which moved eastward over the Grand 
Banks during the 7th. 

3.—This depression was a continuation of low area vii-viii, 
and on the morning of the 7th was central south of Newfound- 
land, with pressure about 29.70 (754), and fresh gales from 
Nova Scotia to the Banks of Newfoundland. By the sth the 
depression had moved rapidly eastward and was central in 
about N. 47°, W. 31°, with pressure about 29.60 (752), and 
fresh to strong gales. At noon, Greenwich time, of the 9th 
the storm-centre had advanced to the south of the British 
Isles, after which it passed east or northeast beyond the region 
of marine reports. 

4.—This depression was a continuation of low area v which 
passed from near Cape Breton Island, where it was central on 
the 8th, southward to about the thirty-ninth parallel by the 
9th, where central pressure about 29.65 (753) was shown. 
During the next twenty-four hours the depression changed its 
position but slightly, a marked decrease in pressure was, how- 
ever, shown, and the attending winds increased to the force of 
strong gales. By the morning of the 11th the storm-centre 
had recurved northward to the forty-fourth parallel, the re- 
curve being apparently occasioned by the presence tothe east- 
ward and southeastward of high barometric pressure. Remain- 
ing nearly stationary off Nova Scotia and Cape Breton Island 


until the 12th, the centre of depression is thence traced to— 


of a solid mass of ice bearing north (true) about ten miles from 
the position given, was nearly one degree north of the average 
southern limit, and the easternmost ice noted, a small iceberg, 
was about four degrees east of the average eastern limit of ice 
for the month. Ice was most frequently encountered near and 
east of Belle Isle, and along and off the northeast edge of the 
Banks of Newfoundland. No ice was reported in the immedi- 
ate vicinity of southern Newfoundland, nor over the more 
southern and western parts of the Banks of Newfoundland, 
Compared with ice reported for June, 1889, the southern limit 
of Arctic ice for the current month was about two degrees 
farther north, while the extreme eastern limit was about the 
same. Compared with the corresponding month of preceding 
years the ice reported for July, 1889, about equalled the aver. 
age in quantity, although in its distribution its absence from 
off southern Newfoundland and over a greater portion of the 
Grand Banks was unusual. 

The following positions of icebergs and field ice reported are 
shown on chart i by ruled shading: 

Ist.—N. 52° 44’, W. 51° 52’, numerous large bergs between 
this position and Belle Isle; N. 52° 46’, W. 50° 46’, large bergs 
five to ten miles apart. 

4th.—N. 52° 48’, W. 52° 19’, Arctic ice, large and small 


pieces. 
5th.—N. 52° 22’, W. 51° 05’, numerous large and small 


southern Newfoundland by the 13th, after which it passed to | bergs; N. 52° 37’, W. 53° 16’, several small bergs; N. 52° 00/, 
the north of the Grand Banks by the 14th, and thence re- | W. 55° 10’, numerous large and small bergs to Belle Isle; N, 
curved southwest and united on the 15th north of Newfound- 51° 52’, W. 54° 32’ to N. 51° 56’, W. 54° 10’, twenty-six 


land with low area iv, which bad advanced from the westward. moderate and small-sized bergs; N. 52° 06’, W. 54° 42/, forty 


By the 16th the centre of depression had moved westward 
and was located east of Anticosti Island, Gulf of Saint Law- 
rence, whence it passed eastward over Newfoundland and 


large and small bergs. 
6th.—N. 47° 45’, W. 46° 30’ to N. 47° 20’, W. 47° 30/, five 
bergs, varying in height from seventy to eighty feet; N. 


united on the 17th northeast of Newfoundland with depression (51° 50’, W. 53° 11’, a large berg; N. 52° 02’, W. 51° 54/, two 


number 5, which had advanced from the southwest. By the 
N. 47° 11’, W. 47° 06’, a berg with two peaks one hundred 


18th the depression had moved north-northeast to the fifty- 
sixth parallel, and from this position passed eastward, at- 
tended by fresh to strong gales, and disappeared over the 
British Isles after the 20th. 

§.—This depression was a continuation of low area vi which 
advanced eastward from the New Jersey coast during the 
15th. By the 16th the centre of depression was located south- 
southeast of Nova Scotia, with pressure about 29.50 (749), and 
fresh to strong gales, whence it moved northeast and united 
with number 4 northeast of Newfoundland on the 17th. 

6.—This depression appeared over mid-ocean in about lati- 
tude N. 57° on the 23d, to which position it had apparently ad- 
vanced from the west or northwest, after which it moved rap- 
idly eastward and disappeared over or north of the British 
Isles, attended by fresh and strong north to west gales to the 
forty-fifth parallel until the 26th. 

7,—This depression pursued an irregular course west of the 
British Isles from the 29th to the close of the month, its pres- 
ence being attended by moderate to fresh gales, and baromet- 
rie pressure falling to about 29.50 (749) on the 30th. 


OCEAN ICE IN JULY. 


The following table shows the southern and eastern limits of 
the region within which icebergs or field ice were reported for 
July during the last seven years: 


Southern limit. Eastern limit. 

] 
Month. Lat. N. Long. W Month. | Lat. N. Long. W. 

| 
oF o 7) oF 

JUDY, 188g... 42 42 4 57 || July, 64 | 
uly, 1883 46 24 50 02 | July, 48 2 
July 48 30 | July, 48 00 | 44 00 
JOLY, 42 59 49 18 | July, | 45 52 
July 43 30 §0 05 || July, 52 04 41 16 
July, cece JULY, 47 40 50 10 
July, 4449 47 45 July, 45 50 40 00 


*Off Cape Race. ft An isolated iceberg and some field ice. 
In July, 1889, the southernmost ice reported, which consisted 


moderate-sized bergs; N. 52° 04’, W. 51° 39’, a large berg; 


and fifty feet high. 

7th.—N. 52° 11’, W. 51° 15’, a very large berg. 

8th.—N. 45° 50’, W. 40° 00’, a small berg. 

9th.—N. 47° 04’, W. 47° 37’, several pieces of ice; N. 46° 
52’, W. 47° 49’, a berg; N. 44° 49’, W. 47° 45’, a solid mass of 
ice bearing north (true) about ten miles; from one hundred 
miles east-northeast of Belle Isle, a large number of bergs. 

10th.—N. 47° 46’, W. 49° 13’, three large bergs; Cape Nor- 
man to N. 52° 10’, W. 53° 50’, ten large bergs. 

lith.—N. 47° 21’, W. 48° 00’, a number of bergs in fog. 

12th.—Off Belle Isle, several large bergs; from one hundred 
miles east of Belle Isle to the straits, a number of large and 
small bergs. 

13th.—N. 51° 05’, W. 57° 36’, a large berg; off Point 
Amour, five large bergs. 

13-14th.—Point Amour to N. 52° 22’, W. 53° 25/, several 
bergs; N. 51° 10’, W. 57° 40’ to N. 52° 18’, W. 53° 4, 
numerous bergs. 

14th.—N. 52° 00’, W. 54° 45’, two medium-sized bergs, and 
several bergs from this position through north channel Straits 
of Belle Isle, with dense fog all the way; off Belle Isle, five 
large bergs; Straits of Belle Isle to Point Amour, a large 
number of large bergs; N. 48° 06’, W. 47° 14’, several bergs 
and pack ice. 

15th.—Two miles off Point Amour Light, two pieces of ice. 

16th.—N. 48° 26’, W. 49° 37’, a rather large berg; N. 4? 
40’, W. 51° 0 3 four small bergs. 

17th.—N. 48° 05’, W. 47° 12’, one medium-sized berg; ¥. 
47° 28’, W. 46° 29’, a large berg with conical peak and pro 
jecting shelf; N. 47° 22’, W. 45° 56’ a very large berg. 

18th.—N. 45° 34’, W. 46° 18’, one berg; Straits of Belle 
Isle, twenty large bergs and innumerable small pieces of ice. 

19th.—N. 45° 46’, W. 46° 00’, a large berg; N. 48° 09’, W. 
46° 45’, a large berg, estimated one thousand feet long and 
four hundred feet high; N. 48° 30’, W. 46° 51’, a berg; ¥. 
52° 40’, W. 50° 00’, a berg; one hundred and sixty-eight 
miles east-northeast from Belle Isle to twenty miles south 
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47° 40’, a large berg, partially obscured by fog. Lat. N. Lon. W. | Lat. N. Lon. W. | Lat. N. Lon. W. | Lat. N. Lon. W. 
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from Greenly Island, some very large bergs, one being the and thirteen dates for July, 1888. Compared with the pre- 
largest ever seen by the captain or officers on the Atlantic; | ceding month there has been a decrease in fog-frequency west 
N. 48° 46’, W. 46° 54’, a large berg with pieces awash; N. | of the fortieth meridian, the decrease being most marked south 
48° 33’, W. 47° 30’, a berg; N. 48° 20’, W. 48° 02’, a large of Nova Scotia. Over and near the Grand Banks fog was re- 
berg; N. 46° 42’, W. 47° 11’, a small berg; N. 52° 44’, W. ported with the approach or passage of areas of low pressure, 
51° 50’, large and 5 from on the and 31st, when high pressure and variable 
, 51° 09’, W. 57° 25’, on the 20th, large and sma rgs, winds prevailed. South of Nova Scotia fog was noted with 
at numerous bergs about Belle Isle and in the straits; N. the approach or presence of areas of low sehen except on 
52° 36’, W. 53° 00’, from this position to Belle Isle, a large the 3d, 30th, and 31st, when the winds were variable or south- 
number of bergs, erly and the pressure high in that region. West of the sixty- 
20th.—Belle Isle, five bergs; N. 46° 04’, W. 45° 44’, two fifth meridian the development of fog attended the presence 
bergs, one about one hundred and fifty feet, and the other over the Gulf or Valley of Saint Lawrence or the Canadian 
about four hundred feet high; from Belle Isle through the Maritime Provinces of areas of low pressure, except on the 2d, 
; , a large berg; N. , W. , two vailed off the coast of the United States. 
bergs bearing north-northwest eight miles; N. 51° 13’, W.| The following are limits of fog-areas on the north Atlantic 
57° 10’, three small bergs; passed several bergs, large and Ocean during July, 1889, as reported by shipmasters : 
small, in the Straits of Belle Isle. | 


2ist.—N. 52° 50’, W. 52° 14’, a large berg; N. 52° 15’, W. | Entered. Cleared. | Entered. § — Cleared. 
53° 40’, a number of bergs, large and small; N. 48° 19’, W. | Date. | | Date. 


23d.—N. 45° 27’, W. 45° 33/, a berg. omens 
26th.—N. 52° 00’, W. 54° 15’, bergs of various sizes; Straits 
of Belle Isle thickly studded with bergs, reaching to forty-three | 4715 | 18-19 46 56 ane? 


of | o 275 o 7 


I 
= 2/ 41 to 66 32 40 40 67 40 | 19-20 56 05 nour. 
miles west of Greenly Island, right in the track of vessels; a =3— 42 22 60 $5 | 42 30 61 3e | 19-20 dt Belle lle | Cape Norman. 
large number of bergs in the Straits of Belle Isle; alsoalarge ,2 | | 
number to the eastward; the last one being about one hundred) ¢s | 22 BR us 
and sixty miles east-northeast of Belle Isle on 27th. | 45/33 4 48.38 | 52 x (20-21 40 20 & ss | on ba 
70 Fes 917 2 | 531 52 44 | 20-21 4 2 5 

28th.—N. 47° 56’, W. 46° 21’, field of ice; N. 49° 05’, W. | 23) 38 €8 
44° 01’, six bergs of considerable size. | 4228 «64857 | 4212 | 422 | «42 26 65 50 
30th.—N. 47° 48’, W. 45° 36’, a piece of ice. sia» 
FOG IN JULY. 7, 48320 4754 | 4744 4955 | 22-23 43 10 5 40 42 38 68 40 
7} 4327 4958 | 4320 5027 | 22-23) 4105 67 00 40 35 69 45 
The limits of fog-belts west of the fortieth meridian are 10-13) 47 42°47 4 an) 
shown on chart i by dotted shading. In the vicinity of the’ 4300 | 4245 (24-23 a7 28 | 4408 (48.49 
Banks of Newfoundland fog was reported on eighteen dates, bod | 
as compared with nineteen dates for June, 1889, and twenty- 13-14 41 27 & 55 40 42 70 35 | 29-30! 42 64 55 42 28 68 24 
; I3-1 2. 4 2 20 | 
eight dates for July, 1888. Between the fifty-fifth and 37 &8) 58 22 BR 
fifth meridians fog was reported on ten dates, as compared a0 Ge | 
with eighteen dates for June, 1889, and thirteen dates for | 4230 | | 44 | 

July, 1888. West of the sixty-fifth meridian fog was reported) 497 | 03 | 83 48 00 | 

on eleven dates, as compared with fifteen dates for June, 1889, | 


TEMPERATURE OF THE AIR (expressed in degrees, Fahrenheit). 


The distribution of mean temperature over the United States | Lawrence valley, the British Possessions north of Montana, the 
and Canada for July, 1889, is exhibited on chart ii by dotted | north Pacific coast, and at stations in central Colorado, it fell 
isotherms. In the table of miscellaneous meteorological data the | below 60°, and was below 70° north of a line traced from south- 
monthly mean temperature and the departure from the normal western New England irregularly westward over the Lake 
are given for regular stations of the Signal Service. The) region to the upper Missouri valley, thence southward to south- 
figures opposite the names of the geographical districts in the central New Mexico, north-northwest to northeastern Wash- 
columns for mean temperature and departure from the normal | ington Territory, and at stations west of this line continued 
show, respectively, the averages for the several districts. | southward along the Pacific coast to southern California. 

The normal for any district may be found by adding the de-| The departures from the normal temperature for the month 
parture to the current mean when the departure is below the| were small. East of the Rocky Mountains the mean temper- 
normal and subtracting when above. The monthly mean tem-| ature was below the normal, except in Nova Scotia, the lower 
perature for regular stations of the Signal Service represents |Saint Lawrence valley, the eastern part of the lower lake 
the mean of the maximum and minimum temperatures. region, the northeastern portion of the upper lake region, in 

In July, 1889, the mean temperature was highest in the lower | adjoining parts of Alabama, Georgia, Tennessee, and the 
valley of the Colorado River, where, at stations in adjoining | Carolinas, and east-central and southeastern Texas, where the 
parts of Arizona, California, and Nevada the values rose above | readings were slightly above the normal. The mean values 
95°, the highest mean reading, 99°.8, being reported at Volcano | were also below the normal in southern New Mexico and Ari- 
Springs, Cal. On the Atlantic coast south of the thirty-third | zona, in western California south of the thirty-ninth parallel, 
parallel, over the southern half of the east Gulf states, along | and on the Pacific coast north of the mouth of the Columbia 
the Mississippi River to Kentucky, at stations in Indian Terri-| River. In the Rocky Mountain and plateau regions, and on 

and eastern and southeastern Texas, and in areas in/the Pacific coast between the thirty-ninth parallel and the Co- 
central Missouri, central Kansas, northern Utah, northern|lumbia River, the month was somewhat warmer than the 
Nevada and the valleys of the Sacramento and San Joaquin | average July. 
rivers, Gal ., the mean temperature was above 80°. The mean| Considered by districts, the greatest average departure be- 
temperature was lowest along the California coast north of|low the normal temperature occurred on the southeastern slope 
San Francisco, where it was below 55°; in the lower Saint! of the Rocky Mountains, where it was 3°.4; in the Florida 
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Peninsula the average departure below the normal tempera- 
ture was 1°.7; in New England, 1°.6; in the upper Mississippi 
valley and the northeastern slope of the Rocky Mountains, 
1°.5; in the middle Atlantic states, 1°.3; in the west Gulf 
states, the Ohio Valley and Tennessee, and the extreme north- 
west, 1°.0; in the south Atlantic and east Gulf states, the 
lower lake region, middle-eastern slope of the Rocky Moun- 
tains, Missouri Valley, and the middle and south Pacific coasts, 
less than 1°.0. The greatest average departure above the 
normal, 1°.9, occurred in the northern plateau region. In the 
middle plateau region and on the north Pacific coast the av- 
erage departure above the normal was 1°.8; in the southern 
plateau region, 1°.1, and in the upper lake region, 0°.1. In 
the Rio Grande Valley the mean temperature was normal. 
The following are some of the most marked departures from 


the normal at the older established Signal Service stations : 
Above normal. . Below normal. 

Roseburgh, 4-4 Fort Assinniboine, Mont............. 
Balt Lake City, 2-4 || Boston, Mass 2.6 
Fort Apache, 2-3 San Antonio, 2-3 
Fort Elliott, 1.4 Saint Louis, 2.2 


DEVIATIONS FROM NORMAL TEMPERATURES. 


The following table shows for certain stations, as reported 
by voluntary observers, (1) the normal temperature for a series 
of years; (2) the length of record during which the observa- 
tions have been taken, and from which the normal has been 
computed; (3) the mean temperature for July, 1889; (4) 
the departure of the current month from the normal ; (5) and 
the extreme monthly means for July during the period of 
observation and the years of occurrence: 


| 


- 
= | (s) Extreme monthly mean 
temperature for July. 
Stateand station. County. (35 4 4 
A fo} Years ° | 
Lead Hill........ Boone ....... 81-5 7 82-5 +1-0 842 1888 75-2) 1882) 
California. 
Sacramento ...... Sacramento . 73.1 3 «(68.3 —4-8 80.6 1854 68.3 
Colorado. 
Fort Lyon ....... Bent......+++ 79-1 19 76:6 —2-5 82.8 1868 72.3 
Connecticut. 
Middletown. .... Middlesex..., 71.1 21 68.9 —2-2 75-4 1886 66.9 
Florida. 
Merritt’s Island . Brevard ..... 79-9 5 79:6 —o-3 80.8 1887 78.5 1886 | 
Geor, 
Forsyth Monroe ..... 82-2 81-5 —0.7 85-7 1881 78-3 
POOTIA cece Peoria....... 78. 33 76-6 —1.8 | 83.2 I 1-2 1 
Riley MecHenry.... 71 é 33 69-6 —2-0 80.2 
Indiana. 
Switzerland . 77.8 23 75-3 84-3 1868 73-0 1869 
Howard. .... 71-3 16 69-7 —1-6 75.2 1874 4 1882 
Monticello....... Jomes........ -0 73:2 40-2 79-3 1863 
BAN Harrison .... 75.6 1§ 74-0 —1-6 | 79.5 1881 69.8 
‘ansas. 
Lawrence ......+. Douglas ..... 73-4 27 76-0 —2 I 1868 72-0 1882 
Wellington ...... Sumner..... 78-4 10 77-6 —0.8 | 83-9 1879 73-0 1882 
Louisiana. | 
Saint Landry 82.7 © | 85-4 1884 80.6 1886 
ne. 
Kennebec 69.0 49 66.4 72.6 1855 64-7 1884 
a 
Cumberland...... Allegany 72-0 29 73-6 +1-6 | 77-7 1887 67-4 1860 
jassachusetts. + 
Amherst .... .... Hampshire.. 70.8 53 68-8 —2-0 | 76.1 1887 66.4 1860 | 
Newburyport Essex ....... 2 68.1 | 71.1 1882 67-5 I 
Bristol ...... 74:1 17 73-3 —0-8 | 77-9 1876 71-4 |1884, 
Kalamazoo .. .... Kalamazoo.. 72. 12 708 —1. 8 1 . I 
Minnesota. | | 
Minneapolis ..... Hennepin... 71-2 24 71-0 77.2 1866 65.8 1882 
Montana. 
Fort Shaw ....... LewiseClarke 68.5 20 65.8 —2.7 74-1 1886 61.5 
New Hampshire. 
Grafton...... 69-4 46 695 | 72.4 1870 62-3 
New Jersey. 
Moorestown ..... Burlington... 75-3 26 «72.7 —2-6 78-8 186, 70-6 1888 
Orange cece] 73-3 18 709 —2-4/ 77-8) 18 69-3 1884 
svew ork. | 
Cooperstown .... Otsego...... 68. 35 66-9 —1.6 | 73-4 1854,"70 62-7 1860 
Palermo .......+. Oswego...... 3 68.4 —1-2 é 62. 1860 
LQNOIP Caldwell..... 74-8 16 74-0 —o.8 1877 66-4 | 1884 


Deviations from normal temperatures—Continued. 


| 2 = (5s) Extreme monthly 
& temperature for July, 
154184 
os | ° 
Ohio. Years| ° | ° ° ° 
N’th Lewisburgh., Champaign ..| 7 57 | 74:7 +#1-3 | 81-0 1 | 68-0 |1835, * 
Fulton ...... 19 71-4 77-1 887 | 67.7 
egon. 
Albany ....+. 66.0 II | 69-9 43-9 | 69-9 1889 63-2 
FOR 64-4 19 | 70-3 | 70-3 1889 | 59-6 1888 
Dyberry ......... Wayne ...... 68. 21 8 —2-6 | 63. 
Grampian Hills Clearfield 25 +0.1 é 
ro 10GB 70-7 10 | 68.6 —2.-1 | 76.1 1881 66.7 1884 
Jarolina. | | 
Statesburgh...... Sumter...... 84-0] | 
rgh 79° 77-5 1882, "86 
UStIN SOD 21 —0.2 -2 1 1.6 
New Ulm ......+. Austin ...... 82. 81-3 | 
7 79 | 80.6 1880 
Strafford ......... | Orange ...... 69-6 | 16 | 68.3 —1-3 73-5| 67.0 1881 
+ 
Bird’s Nest ...... | Northampt’p 78.9 | 21 | 78-6 —o.3 | 84-0 1887 | 74-3 1871 
Madise = Dane | 
7 1859 67-7 | 184 
Fort Townsend Jefferson... 61-8 15 61-4 —0.4 | 66.1 1875 58-7 1879 


* Report not received. 

The above table shows that the mean temperature for July, 
1889, was above the highest mean reported for the correspond- 
ing month of previous years at the stations named in Oregon. 
At Albany, with a record of eleven years, and Eola, with a 
record of nineteen years, the mean for the current month was 
1°.0 and 0°.4 above the highest previous mean noted for 1886 
and 1875, respectively. Unusually low mean temperatures 
are not shown by this table. 

MAXIMUM AND MINIMUM TEMPERATURES, 

The highest temperature reported at Signal Service stations 
was noted in the Gila, lower Colorado, and middle Sacramento 
valleys, where the values rose above 110°; the highest reading, 
117°, being registered at Yuma, Ariz. Over a greater portion 
of the plateau regions south of the valley of the Columbia 
River, within an area extending from central Dakota south- 
ward over western Texas, and at Kitty Hawk, N. C., the maxi- 


889 mum temperature rose to or above 100°. The lowest maximum 
1875 | temperatures were reported on the coast of California north of 
6 the thirty-eighth parallel, where they fell below 70°. At sta- 


tions in Maine and the extreme southeast part of New Eng- 
land the maximum readings were below 80°. The following 


882/ are maximum readings in the several states and territories 


where maximum temperature of 100° or over was reported, 
as shown by reports of United States Army post surgeons and 
state weather service and voluntary observers: Volcano Springs, 
Cal., 126°; Fort Mojave, Ariz., 120°; El Dorado Canyon, Nev., 


ie3 119°; Saint George, Utah, 115°; Gibson, Kans., 114°; Fort 


Supply, Ind. T., and Fort Hancock, Tex., 111°; Fort Niobrara, 
Nebr., and Deming, N. Mex., 110°; Fort Lyon, Colo., 109°; 
Forts Sully and Bennett, Dak., 108°; Lead Hill, Ark., 107°; 
Powder River, Mont., and Fort Laramie, Wyo., 106; Hay- 
wood, Wis., 105°; Columbus and Meridian, Miss., Grant's 
Pass, Oregon, and Spartanburgh, 8. C., 104°; Dale Enter- 
prise, Va., 103°; Wiggins, Ala., Thomasville, Ga., Boisé Bar- 


racks, Idaho, McLeansborough, Blakeville, lowa, Cameron, 


La., Lathrop, Mich., Miami, Mo., and Forts Spokane and 
Walla Walla, Wash., 102°; Farmington and Fort Snelling, 
Minn., and Utica, N. Y., 100°. At the following-named Sig- 
nal Service stations the maximum temperature was as high, of 


18% higher, than has been noted for the corresponding month of 
1844| previous years: Fort Elliott, Tex., ten years record, 6° above 


the highest previous temperature for July, noted for two oF 
more years; Fort Grant, Ariz., ten years record, the same % 
maximum of two or more preceding years; Salt Lake City, 
Utah, sixteen years record, 2° above maximum of 1885; 
Angeles, Cal., thirteen years record, the same as maximum 
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1884. At a majority of the older established Signal Service | Mont., 31°; Camp Sheridan and Fort D. A. Russell, Wyo., 


stations in New England the highest temperature for July was 
recorded in 1876; on the middle Atlantic coast, in Tennessee, 
the west part of the lower lake region, and at the more southern 
stations on Lake Michigan, in 1887; on the south Atlantic coast 
in 1879; in the Ohio Valley, in 1874 or 1881; in the upper 
Missouri valley, Montana, and Idaho, in 1886; in Arkansas 
and Indian Territory, in 1884; and on the north Pacific 
coast in 1885. In other districts the periods of occurrence of 
the highest temperature were irregular. Among extremely 
high temperatures reported for July in preceding years by 
United States Army post surgevns and voluntary observers 
are, 128° at Mammoth Tank, Cal., and 122° at Humboldt, Cal., 
in 1887; 119° at Fort Mojave, Ariz., in 1877, and at Fort Mil- 
ler, Cal., in 1853. Among high temperatures for July at Sig- 
nal Service stations, other than those given in the table of 
miscellaneous meteorological data, are 109° at Fort Gibson, 
Ind. T., in 1879; 111° at Fort Benton, Mont., in 1886; and 
115° at Fort Bayard, N. Mex., in 1882. 

The only regular station of the Signal Service reporting 
temperature below 32°, excepting Mount Washington, N. H., 
where 30° was registered, was Fort Klamath, Oregon, where 
the temperature fell to 24° on the 6th. At stations in central 
Montana, and at Cheyenne, Wyo., and Moorhead, Minn., the 
temperature fell below 40°. North of a line traced irregularly 
westward from Eastport, Me., to the upper Missouri valley, 
and thence irregularly south of west to San Francisco, Cal., 
the minimum temperature fell below 50°. The highest mini- 


| 


32° and 30°, respectively. 


RANGES OF TEMPERATURE. 


The greatest and least daily ranges of temperature at regular 
stations of the Signal Service are given in the table of miscel- 
laneous meteorological data. The greatest monthly ranges 
occurred within an area extending from south-central Nebraska 
to southern Dakota, where they exceeded 60°. The monthly 
ranges generally exceeded 50° in the Red River of the North and 
upper Missouri valleys, over the middle, eastern, and north- 
eastern slopes of the Rocky Mountains, the northern and mid- 
dle plateau regions, and from southwestern Arizona west of 
north over the San Joaquin and Sacramento valleys to central 
and eastern Oregon. The monthly ranges were least along 
the Gulf coast, where they were less than 20°, and were less 


than 30° along a greater part of the Pacific coast. 


The following are some of the extreme monthly ranges : 


Greatest. Least. 
° 
Fort Klamath, Oregon............+++ 68.0 || Corpus Christi, Tex..........scseeees 17-0 
Valentine, Mate... 62.0 Key West, 
Boise City, 58-0 || Port BD 21.0 
57-0 || Point Reyes Light, Cal .............. 22.0 


FROST. 
The only report of frost injurious to vegetation during July, 


1889, was received from Mr. Jesse E. Glick, voluntary observer 
at Coulter, Colo., who states that thin ice formed, and frost 
caused injury to vegetables during the night of the 2-3d. 

Frost was noted during the month, as follows: Colorado: 
Coulter, 2d, 3d, 17th, 18th, 24th, and 28th. Jilinois: Charles- 
tion: Port Huron, Mich., sixteen years record, 1° below the | ton, 26th; Sycamore, 27th. Montana: Sheldon, 2d, 8th. Ore- 
minimum of 1886; LaCrosse, Wis., seventeen years record, gon: East Portland, lst; Fort Klamath, Ist, 6th, 31st. Utah: 
the same as minimum of 1887; Des Moines, Iowa, eleven | Beaver,3d. Vermont: Lunenburgh, 25th. Kansas: Tribune, 
years record, 1° below minimum of 1882 and 1887; Dubuqne, 3d. Michigan: 24th, 25th in the northern sections. 
lowa, seventeen years record, the same as minimum of 1882; TEMPERATURE OF WATER 
Keokuk, Iowa, nineteen years record, 2° below minimum of . parse Se 

The following table shows the maximum, minimum, and 


1873, 1880, and 1883; Fort Custer, Mont., ten years record, mean water temperature as observed at the harbors of the 


ini f ; Ch Wyo. 
omy yr pours of 1283 ‘several stations; the monthly range of water temperature; 


Nebr., fifteen years record, 3° below minimum of 1877 and and the mean temperature of the air for July, 1889: 


mum temperatures were noted along the coasts of South Caro- 
lina, Georgia, Florida, the Gulf coast, and in the middle Gila 
valley, where they were above 70°. At the following-named 
stations the minimum temperature was as low or lower than 
previously recorded for July during the periods of observa- 


TRS TT Soe 


1882; Portland, Oregon, seventeen years record, the same as 

minimum of 1887. In Maryland, Virginia, the District of ee ya 
Colambia, and the Ohio Valley, the lowest temperature ever Stations. scamas | eet 
reported for July was generally noted in 1885; in eastern Max. | Min. | Range. | “ean- | tion.» 
North Carolina in 1888; along the east Gulf coast in 1882; in 

Arizona in 1879; and on the north middle Pacific coast ° ° 
in 1887. In all other districts the periods of occurrence were Mass “4 | 3 “4 + 
imegular. The reports of United States Army post surgeons é 
and state weather service and voluntary observers show the | 
following minimum temperature values of 32° or below, in Galveston, Tex 88.5 45 83.8 
July, 1889: Volunteer Springs, Ariz., 26°; Alma, Colo., 29°; | Nadtucket, Mase. 883) 
Breckenridge, Colo., 25°; Dolly Varden’ Mines, Colo., 30°; | New York bity 87) 
Soda Springs, Idaho, 26°; Humboldt, Iowa, 32°; Fort Logan, 


PRECIPITATION (expressed in inches and hundredths). 


The distribution of precipitation over the United States and 
Canada for July, 1889, as determined from the reports of 
nearly 2,000 stations, is exhibited on chartiii. In the table of 
miscellaneous meteorological data the total precipitation and 
the departure from the normal are given for each Signal Ser- 
Wee station. The figures opposite the names of the geograph- 
Kal districts in the columns for precipitation and departure 

the normal show, respectively, the averages for the sev- 
al districts. The normal for any district may be found by 
adding the departure to the current mean when the precipita- 
tion is below the normal and subtracting when above. 


2 


In July, 1889, the precipitation was greatest in areas in the 
Atlantic coast states from Massachusetts to South Carolina, 
in southwestern Vermont, northeastern Georgia, along the 
Gulf coast of Florida north of Tampa Bay, in north-central Ala- 
bama and the adjoining part of Tennessee, extreme southern 
Louisiana, northeastern and south-central Texas, central 
Arkansas, south-central Indiana, and south-central Nebraska 
and adjoining parts of Kansas, where it exceeded 10 inches, 
and where, at stations in south-central Connecticut, eastern 
Pennsylvania, northern and western New Jersey, and north- 
eastern Georgia, it was more than 15 inches, the greatest 
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rainfall, 20.45 inches, being reported from Diamond,Ga. Ata 
majority of stations in the plateau regions between the Colo- 
rado and Columbia Rivers and over southern California little 
or no rain fell, while from the Pacific coast between San Fran- 
cisco and Los Angeles, Cal., to northeastern Utah, north-cen- 
tral Nevada, and the San Joaquin and middle and lower Sacra- 
mente valleys, and from northwestern California to south-cen- 
tral Washington no precipitation was reported. 

The precipitation for July, 1889, was generally above the 
normal in the Atlantic coast and Gulf states, the upper Mis- 
sissippi valley, the upper lake region, the northeastern slope 
of the Rocky Mountains, the southern plateau region, and in 
areas in Arkansas, Kansas, Colorado, Nebraska, southern Da- 
kota, and southwestern Oregon; elsewhere the precipitation 
was generally below the normal. The greatest excesses in 
precipitation occurred in areas from Massachusetts to Georgia, 
and in northeastern Illinois, where, at stations, they exceeded 
5.00, the greatest excess noted, 13.33, being shown at New 
Haven, Conn. The greatest departure below the normal, 4.20, 
was reported at Hatteras, N. C. At Fort Supply, Ind. T., 
there was. deficiency of 3.17, while on the Gulf coast of New 
Brunswick, in central Tennessee, southeastern Michigan, and 
at La Crosse, Wis., and Moorhead, Minn., the rainfall was 
2.00, or more, below the average for the month. 

ln districts where the precipitation was in excess the aver- 
age percentages of the normal were about as follows: New 
England, 157 per cent.; middle Atlantic states, 186 per cent. ; 
south Atlantic states, 115 per cent.; east Gulf states, 158 per 
cent.; west Gulf states, 156 per cent.; upper lake region, 121 
per cent.; upper Mississippi valley, 114 per cent.; northeastern 
slope of the Rocky Mountains, 122 per cent.; and southern 
plateau region, 108 per cent. In districts where the precipi- 
tation was below the normal the percentages of the normal 
precipitation were about as follows: Florida peninsula, 86 per 
cent.; Rio Grande Valley, 31 per cent.; Ohio Valley and Ten- 
nessee, 94 per cent.; lower lake region, 69 per cent.; extreme 
northwest, 61 per cent.; Missouri Valley, 94 per cent.; middle 
eastern slope of the Rocky Mountains, 98 per cent.; southeast- 
ern slope of the Rocky Mountains, 73 per cent.; middle plateau 
region, 55 per cent.; northern plateau region, 89 per cent.; 
north Pacific coast, 6 per cent.; middle Pacific coast, 9 per 
cent.; and south Pacific coast, 5 per cent. 

In the preceding month there was an excess of rainfall from 
New England and the lower lakes southward and southwest- 
ward to the Gulf of Mexico and thence northwestward to the 
middle eastern slope of the Rocky Mountains; in all other 
districts there was a deficiency of rainfall. For the current 
month the large excess of precipitation in the middle Atlantic 
states noted for the last three months has continued. Over 
the northeastern slope of the Rocky Mountains and in the 
southern plateau region, where in June but 50 per cent. and 
60 per cent., respectively, of the normal amount of precipita- 
tion fell, there was an excess for July, while along the Pacific 
coast and over the middle and northern plateau regions the 
deficiency in rainfall continued through July. A notable 
feature of July, 1889, was the excessive precipitation which 
occurred in limited areas east of the Rocky Mountains, the 
excesses being most marked in western Connecticut, south- 
central Virginia, northeastern Illinois, central Arkansas, and 
north-central Kansas, and the irregular distribution of rainfall 
over the country. An explanation of the causes which oper- 
ated to occasion the large departures above the normal in 
limited districts, while at neighboring stations deficiencies 
were noted, may be found in the discussion of areas of high 
and low pressure in this REVIEW. 

DEVIATIONS FROM AVERAGE PRECIPITATION. 

The following table shows for certain stations, as reported 
by voluntary observers, (1) the average precipitation for a 
series of years; (2) the length of record during which the ob- 
servations have been taken and from which the average has 
been computed; (3) the total precipitation for July, 1889; 
(4) the departure of the current month from the average; 


(5) and the extreme monthly precipitation for July during 
the period of observation and the years of occurrence : 


| 
5) Extreme monthly preej 
State and station.) County. | Greatest. Leask. 
> j 
< = | | 
Am’t., Year. Am’t. | Year, 
| Ss | 
| 
A Inches Years Inches Inches. Inches! Inches. | 
Boone ....... 6.03 2.80 —3-23 11-60 1883 1-15 1888 
Secramento Sacramento .| 0.02 | 39 | 0-00 | —0.02 | 0-55 | 1860! ooo] 
Fort Lyon ....... 2.24 | 18! 2.62 | 6. 1872 | 0.14) 
Middletown | Middlesex...) 4-19 | 27 |13-43 /13-43 1889) 1-54 | 
Island .| Brevard ..... 5-84) om 8.09 1884 0-86 | 1883 
| 
Forayth........0. | Monroe...... 4-26 | 3 8.21 | +3-95 (12-70 1887 0-32 | 1878 
| 
Peoria .....+..+++ | Peoria ...... 3-96 | 7-64 | +3-68 | 8.87 1860 o 1886 
| McHenry 3-56 3 3-44 —0.42 | 9-99 1862 | 1886 
FOU Switzerland .| 3.95 24 6-93 | 98 | 9-80 1874 0-go | 
| Howard .....| 4.61 16 | 2.86 | —1-75 12-70, 1883 1-60 | 1875 
Monticello....... Jones........ 4-409) 4-23 —0-17 10-93 1883 | 0.60 | 1874 
Harrison ....| 5-45 23 6.28 | 40.83 [13-00 1878 2.20 | 
‘ansas. | 
Lawrence ........ Douglas ..... 4°37 | 24 | 6-34 1-97 7-85 | 1861 o-rr| 1886 
Wellington ...... Sumner...... 4-00 10 | 7-99 3°99 | 7-99 1889 1-89 | 
Grand Cotean St. Landry 4-44) 6) 4.28) —0.16| 8-08 1886 1.89) 1888 
laine. 
Kennebec 3°29 49 | 2-96 | —0.33 6-96 1887 1864 
Cumberland ....., Allegany 3-70 17 | 2-74 | 5-59 1887 | 1885 
| 
Amherst ......... Hampshire..| 4.49 | 53 | 9.49 | co |11-58 187496 | 1864 
Newburyport .... Essex ....... 3-71| 6-90 1845 1-43 | 1882 
Bristol ...... 3°73 17 | 6.48 2.65 | 7-52, 1880, 2-04) 1886 
Kalamazoo... peend Kalamazoo > 13 | 4-82 +1-27 6 1877 0-79 1887 
Thornville....... Lapeer ...... go | —1-37 | 6 1883 O47 | 1881 
Minnesota, 
Minneapolis ..... Hennepin....| 3.08 23 | 3-16 40.08 | 6.26 1879 0-43 1877 
Fort Shaw --.....| LewissClark | 2.66 | 

‘or BW wi arke) 1. 19 0.56 —O-5I 2. 0-00 '71," 
Hanover ......... Grafton ...... 3°42 43 | 5-48 | | 8.48 1877 1-24 | 

New Jersey. 
Moorestown ..... | Burlington ../ 4.18 | 26 | 7-94 | +3-76 | 7-94 1889 1-40 1882 
South Orange ....| Essex ....... 4-59 18 [18.58 | 13-99 15-55 1889 1-03 | 1881 

New York. 
| om 35 | 5-61 +1-47 | 7-92 1863 0. 89 | = 

alerMo wego...... 61 60 187 

‘North Carolina. | go 3 | 35 | 3 35 | 74 64 
Caldwell..... 4-49 16 | 9-00 | +4-51 9-10 1886 1-70 | 1884 
N. Lewisburgh ..| Champaign ..| 5.06 I 25 | —I-81 | 8.60 1876 1.60 187 
Albany ...... 0-60} 0.00! —0.60/ 1-87 188 0.00) 
Eola Polk... 0.51 17 | 0-00 | 2.29 1884, * 
Dyberry ........- Wayne ...... 18 | 6. +1-80 | 9.28 188; 0.00 | 1868 
Gram be Hills ..| Clearfield 3/7 = +2.34 1889 3 1868 
Wellsborough Tioga........ 7-20 10 | 3 —4-14 |12-30, 880) 3 1889 
Sistesburgh Samte 8 | 6.27 $2.63 | 6. 889 | 

esburgn ..... 3 27 «2-63 27 I | I-70) 
Tennessee. 
Wilson...... 411) 21 | 5-76 +1-65 10:13 1880, 020) 
Gibson ...... 4-04 6 | 4-00 8.51 1884 | 1-49 | 1888 

New Ulm........ Austin ...... " 17 | 2.13 | —1-96 14-38 | 1873 000) 1884 
4-09) 17 | 213 | 14-38 73 | 
Strafford Orange ...... 45t 16 | 6-77 1873 | 2.00 1881 
ia. j | 
Bird’s Nest ...... Northampton} 4.06 | 20 | 8. -34| 8-90 1877) 
Wytheville ...... Wythe ...... 4:02 24 6.49 | 8-10 1861 | 0. 89 | 
Madison ......... 4-56| 2:12) —2.44 9-47) 1881) 079 | 1886 
Washington. 
Fort Townsend ..| Jefferson....| 0.90 14 | 0-o1 —0o. 89 4-41 1888 1889 
«Frequently. 
Table of excessive precipitation, July, 1889. 
| 
25 | Rainfall2-so | Rainfall ofr inehy 
inches, or more, in one 
State and station. 
< 
(1). | 12.63 | 2-98 
(8) cc | 10.63 
Montgomery | 2-83 
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Table of excessive eee 


Table of excessive precipitation—Continued. 


| 

Rainfall 2-50 | Rainfall of inch, 

more, in 24 | oF more, in one 
hours. hour. 


y rainfall 


10 inches, or more, 


State and station. 


Amt, 
Day. 


State and station. 


— Rainfall of 1 inch, 
more, in 24 | °F more, in one 
hours. hour. 


Monthly rainfall 
toinches, or more. 


a 
4 


Month] 


Alabama—Continued, 
Mon mery . 


F 


rizona, 


Fo: 
Tucso' 


2-68 14 | 1-02 | 0 25 25 
| I 10 19 
3-00, 18-19 


a Colorado. 

| 

| 


2089 I 30 


Connecticut. 


Hartford 


New Britain... 
New Hartford (1).......... 


| 


17-08 | 25 4 
17-08] 3.82 34 | 0.25 | 23 
Uneasville ....... oc] 88.55 
13-58 
Dakota. | 
4 2. 56 | 
e.. 


2.89 | 
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. 
. 
. 
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District of Columbia. 
Florida. | 


2 
2 
2 
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20.08 | 2.99 | 2 
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56 | 25 
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37 | 


Diam 


2. 
4-10 | 3 


Hephzibah 4-90 | 25 | 4-90 
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Jowa—Continued. Inches.| Inches. 


West 
Kansas. 


Belleville 


Cawker City.... 


Cunningham ..........+ 


Hill 
HOZIC 
NGEPENGENCE 3 23- 2.00 | 0 45 2 
Manhattan 
Manhattan 
Manhattan 
Minneapolis...... 
BOM... 
2666] 22-23 | 1-52] 1 20 | 23 
23 | 1-22 | 00. 23 
294 


Bowling 2675 2B 
Earlington 230 I 
Franklin Is I 
Lexington... 2200 | 
CAMETON 2686 to |. 
3°49 2 

206 7 
 3+25 30 

3287 22 
New Orleans 


Do. 
Winnfield 10. 38 2.67 


11.03 3-63 1-2 | 1.01] o 


Blue Hill 2.60 


MACON... 


I 00 
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3-70 | 

2-76 | 15-16 
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Toble of excessive precipitation—Continued. Table of excessive precipitation—Continued. 
se 
3= | more, in 24 » 2 more, in 24 r more, in one 
State and station. | ae | State and station. me : 
ee i ¢ > > E 
Nebraska—Continued. | Ine 
North Lou 
North Platte 
Plattsmouth 
ee | 
New Hampshire. Fort Molntoeh 
New Brunswick | 10-35 371 | 
South Orange 23 19-20 §-40 | 3 00 30 igual 
Excessive precipitation received too late for publication in June. 
Fort Schuyler pe 
Kingston. ......... " 3-10 31 | 1-66 1 00 9 | { | 
4 | Colony of Surinam. | 
ween toa gest bales Precipitation to equal or exceed ten inches was reported at 
| eighteen stations in Conneeticut; fifteen stations in Pennsgl- 
4-50 S vania; fourteen stations in New Jersey; and six stations in 
Maryland ; in New Hampshire, Vermont, Massachusetts, Rhode 
Soagetone Mount 10.00 | 2.99 ag | Iland, New York, Virginia, North Carolina, South Carolina, 
3-33 nessee, Ohio, Indiana, Kansas, and Nebraska, at from one to 
Athens TB ees five, inclusive. In states and territories other than those 
“30 |mamed precipitation to equal or exceed ten inches was not 
LOGAN | reported for July, 1889. The heaviest rainfalls, by states, for 
the month were: 13.18 at Mount Washington, N. H.; 11.02 at 
Doylestown .........+ -}Conn.; 11.41 a oonsocke . 14.07 a i ains, 
Forks ot Wechamiay....sccscccc2: aie N. Y.; 18.58 at South Orange, N. J.; 15.02 at Lansdale, Pa.; 
13.02 at Gambrills, Md.; 12.05 at University of Va.; 11.91 at 
Weldon, N. C. ; 10.89 at Cheraw, 8. C.; 20.45 at Diamond, Ga; 
12.35 at Fort Barrancas, Fla.; 12.63 at Decatur, Ala. ; 10.49 at 
Sa dddsestbbercaedeces Houma, La.; 11.89 at Dallas, Tex. ; 12.00 at Russellville, Ark. 
en een ’ 11.73 at Columbia, Tenn.; 10.83 at Logan, Ohio; 10.50 at 
Pottstown........... psavenachoossoorencass ve) TBS Marengo, Ind.; 11.75 at Burr Oak, Kans.; 13.20 at Minden 
Nebr. In July of preceding years rainfall to equal or exceed 
ERE rere oneeoceseosoncectecenees ten inches has occurred most frequently in Florida, where it 
hbatnheablinnades Rae was reported for thirty-one years; in Georgia for nineteen 
_|years; in South Carolina for seventeen years; in New York 
for fifteen years; in Kansas for thirteen years; in Iowa, Mis- 


Hardeeviile ee 
Kirkwood 
Gaint Matthews 
Yorkville 


souri, North Carolina, and New Hampshire for twelve years; 
in Louisiana for eleven years; in Alabama, Arkansas, Illinois, 
Indiana, Massachusetts, Michigan, Minnesota, Mississipp!, 


; Nebraska, New Jersey, Ohio, Pennsylvania, Texas, Virginia, 
and Wisconsin for from five to ten years, inclusive; in Arizona, 


Colorado, Connecticut, Dakota, Delaware, District of Colam- 
bia, Indian Territory, Kentucky, Maryland, New Mexico, Tel: 
nessee, and West Virginia for from one to five years, inclusive. 
In states and territories other than those named precipitation 
to equal or exceed ten inches has not been reported for July @ 
preceding years. Among notable monthly rainfalls for July 
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are: 20.18 at Opelika, Ala., and 21.09 at Auburn, Ala., in 1887; 
95.88 at Fernandina, Fla., in 1864; 22.24, 21.31, and 24.52 at 
Fort Brooke, Fla., in 1856, 1848, and 1840, respectively; 20.50 
at Kentland, Ind., in 1869; 21.86 at Lake Hook, Minn., in 
1872; 23.90 at Mount Washington, N. H., in 1884; 21.12 at 
Wilmington, N. C., in 1886; 28.11 at White, Tepn., in 1883. 
Exclusive of the instances cited, monthly precipitation to equal 
or exceed fifteen inches has been reported for seven years in 
Florida ; for five years in Massachusetts ; for three years in Kan- 
sas and Texas; for two years in Alabama, Arkansas, Georgia, 
Illinois, Iowa, Mississippi, Nebraska, New Hampshire, New 
Jersey, New York, North Carolina, and Virginia; and for one 
year in Indian Territory, Kentucky, Louisiana, Maryland, 
Michigan, Minnesota, Missouri, Pennsylvania, and Wisconsin. 

Precipitation to equal or exceed 2.50 inches in twenty-four 
hours was reported from the greatest number of stations, 
twenty-nine, in Kansas; at eighteen in New Jersey; at twelve 
in Texas; at eleven in Georgia; at from five to ten, inclusive, 
in New York, Maryland, Virginia, North Carolina, South Caro- 
lina, Alabama, Louisiana, Ohio, Indiana, Michigan, Iowa, and 
Nebraska; and in from one to four, inclusive, in New Hamp- 
shire, Vermont, Massachusetts, Connecticut, Pennsylvania, 
District of Columbia, West Virginia, Florida, Mississippi, 
Arkansas, Tennessee, Kentucky, Illinois, Missouri, Minnesota, 
Dakota, Colorado, Utah, and Arizona. In states and territo- 
ries other than those named rainfall to equal or exceed 2.50 
inches in twenty-four hours has not been reported. The heavi- 
est rainfalls for one day, by states, for the month were: 3.00, 
at Selma and Wiggins, Ala., on the 7th and 26th, respectively ; 
3.00, at Bangharts, Ariz., 3d; 6.00, at Russellville, Ark., 29th; 
2.89, at Rocky Ford, Colo., 8th; 3.80, at Shelton, Conn., 30th; 
2.89, at Webster, Dak., 11th; 2.98, at Pensacola, Fla., 10th; 
4.90, at Hepzibah, Ga., 25th; 5.16, at Rock Island Arsenal, 
IL, 13th; 4.50, at Angola, Ind., 18th; 5.00, at Le Claire and 
Sac City, Iowa, 14th and 13th, respectively; 5.38, at Manhat- 
tan, Kans., 23d; 2.75, at Bowling Green, Ky., 28th; 3.87, at 
Monroe, La., 22d; 3.77, at Frederick, Md., 30th; 2.65, at New- 
buryport, Mass., 20th; 4.90, at Sturgis, Mich., 18th; 2.78, at 
Redwood Falls, Minn.,17th; 5.007, at Macon, Miss., 23d; 3.20, 
at Superior, Nebr., 20th; 2.66, at North Conway, N. H., 20th; 
4.06, at Gillette, N. J., 30th; 3.10, at Kingston, N. Y., 31st; 
4.50, at Lumberton, N. C., 5th; 5.50, at Logan, Ohio, 18th; 
443, at Franklin, Pa., 3lst; 4.14, at Charleston, 8S. C., 27th; 
4.37, at Ashwood, Tenn., 13th; 5.00, at Fort Clark, Tex., 10th; 
2.60, at Losee, Utah, 15th; 2.68, at Jacksonville, Vt., 20th; 
3.95, at the University of Virginia, 3lst. At Washington, 
D. C., 3.18 fell on the 30th and 3lst; at Davenport, Lowa, 
5.18 on the 13th and 14th; at Concordia, Kans., 5.14 on the 
22d and 23d; at South Orange, N. J., 8.57 on the 30th and 
3lst; at David’s Island, N. Y., 5.22 on the 30th and 31st; and 
at Cleburne, Tex., 6.00 on the 3d and 4th. 

Precipitation to equal or exceed 2.50 inches in twenty-four 
hours in July has been reported most frequently in Kansas, 
where it has been noted for nineteen years; in Lowa for fifteen 
fears; in Nebraska for fourteen years; in Indiana, North Caro- 
ina, and South Carolina for thirteen years; in Georgia, Penn- 
sylvania, and Texas for twelve years; in Dakota, Florida, and 
Ohio for eleven years; in Alabama, Connecticut, Indian Ter- 
ritory, Louisiana, Maryland, Massachusetts, Michigan, Minne- 
sota, Mississippi, Missouri, New Jersey, New York, Tennessee, 
and Wisconsin for from five to ten years, inclusive; and in 
Arizona, Arkansas, Colorado, Delaware, District of Columbia, 
Kentucky, Maine, Montana, New Hampshire, New Mexico, 
Oregon, Rhode Island, Virginia, and West Virginia, for from 
one to four years, inclusive. In states and territories other 
than those named rainfall to equal or exceed 2.50 inches in 
twenty-four hours has not been reported for July in preced- 
in years. Among the heavier daily rainfalks reported for 
July in preceding years are: 7.50, Thomson, Ga., 28th, 1887; 
1.50, Smithville, Ga., 12th, 1884; 10.00, Union Point, Ga., 
29th, 1887; 8.00, Logan, Iowa, 10th, 1878; 7.75, Nashua, Iowa, 
9th, 1881; 7.50, Fort Ripley, Minn., 18th, 1867; 7.21, Oar- 


thage, Mo., 24th, 1886; 7.61, Independence, Mo., 14th, 1885; 
8.00, Pierce City, Mo., 1886; 12.00, Lambertville, N. J., 16th, 
1865; 7.33, Wilmington, N. ©., 15th, 1886; 7.00, Grace, Ohio, 
9th, 1888; 7.00, Hulmeville, Pa., 26th, 1879. Exclusive of the 
instances and years cited, rainfall to equal or exceed 5.00 
inches in twenty-four hours has been reported in Alabama in 
1873 and 1887; in Arizona in 1878; in Dakota in 1871; in 
Georgia in 1886; in Illinois and Indiana in 1878; in Iowa in 
1876; in Missouri in 1883; in New Jersey in 1887; in New 
York in 1874; in North Carolina in 1879 and 1884; in Ohio in 
1879; in South Carolina in 1878; in Tennessee in 1883; in 
Texas in 1878, 1881, 1882, and 1888, and in Wisconsin in 1879. 

Rainfall to equal or exceed the rate of one inch an hour oc- 
curred on eight dates in Georgia; six dates in Kansas and 
Louisiana; five dates in Dakota; four dates in Nebraska, Illi- 
nois, Kentucky, and Alabama; three dates in New York and 
Iowa; two dates in Arizona, Arkansas, Tennessee, North 
Carolina, Missouri, Indiana, Connecticut, and New Jersey, 
and on one date in Massachusetts, Pennsylvania, Maryland, 
Virginia, South Carolina, Florida, Michigan, Texas, Minne- 
sota, Wyoming, Colorado, and New Mexico. In states and ter- 
ritories, other than those named, rainfall to equal or exceed 
the rate of one inch an hour has not been reported for July, 
1889. Among the heavier rainfails reported for one hour or 
less are: 0.67 in ten minutes at Dubuque, Lowa, 2d; 1.08 in 
fifteen minutes at New Market, Ala., 12th; 1.40 in fifteen min- 
utes at New Orleans, La., 6th; 1.34 in twenty-five minutes at 
New Haven, Conn., 23d; 1.46 in twenty-five minutes at Cul- 
bertson, Nebr., 19th; 1.22 in twenty-five minutes at Canton, 
N. Y., Ist; 5.16in one hour and thirty minutes at Rock Island 
Arsenal, Iil., 13th; 2.00 in forty-five minutes at Independence, 
Kans., 23d; 2.66 in forty-seven minntes at Houma, La., 7th. 
In July of preceding years rainfalls to equal or exceed this 
amount in the period given have been most frequently reported 
in Kansas, where they have been noted for sixteen years; in 
Pennsy!]vania for fifteen years; in Lowa for fourteen years; in 
Illinois and North Carolina for twelve years; in Indiana, Ne- 
braska, and Texas for eleven years; in Alabama, Florida, 
and Michigan for ten years; in Arizona, Arkansas, Dakota, 
Georgia, Louisiana, Massachusetts, Minnesota, Missouri, New 
York, Ohio, South Carolina, Tennessee, and Virginia for from 
five to nine years, inclusive, and in California, Colorado, Con- 
necticut, District of Columbia, Indian Territory, Kentucky, 
Maine, Maryland, Mississippi, Montana, New Hampshire, 
New Mexico, West Virginia, Wisconsin, and Wyoming for 
from one to four years, inclusive. In the middle and northern 
plateau regions and along the middle and north Pacific coasts 
no rainfalls to equal or exceed the rate of one inch an hour 
have been reported in July in preceding years. Among the 
heavier rainfalls reported for one hour or less in July are, for 
ten minutes: 1.30, at Huron, Dak., 26th, 1885; 1.22, at Albany, 
N. Y., 10th, 1876; 0.50, at New York City, 27th, 1880: for 
fifteen minutes, 1.20, at Philo, Ill., 8th, 1888; 1.56, at Amana, 
Iowa, 31st, 1878; 1.00, at Saint Louis, Mo., 5th, 1848; 2.25, 
at Sandusky, Ohio, 11th, 1879; 1.00, at New York City, 13th, 
1880: for twenty minutes, 1.90, at West Leavenworth, Kans., 
21st, 1889; 2.00, at Amherst, Mass., 16th, 1879; 1.20, at Dun- 
barton, N. H.,°27th, 1887: for twenty-five minutes, 1.60, at 
Jacksonville, Fla., 16th, 1888; 2.40, at Indianapolis, Ind., 
12th, 1876; 1.78, at Wellsborough, Pa., 16th, 1880: for thirty 
minutes, 3.50, at Logansport, Ind., 7th, 1879: for forty min- 
utes, 3.49, at Jacksonville, Fla., 6th, 1886: for forty-eight 
minutes, 2.90, at Nashville, Tenn., 8th, 1878. 


MAXIMUM RAINFALLS IN ONE HOUR OR LESS. 


The table shows that the greatest rate per minute for a 
five minute period was .09 of an inch at Chicago, IIL, on the 
18th. The rate per minute for this period at the other sta- 
tions given was, .06 at Savannah, Ga., 6th, and Washington, 
D.C., Ist and 15th; .05 at Detroit, Mich., 3d; Dodge City, 
Kans., 14th; .04 at Cincinnati, Ohio, 19th; New York, N. Y., 
4th; and Saint Louis, Mo., 14th; .03 at Boston, Mass., 31st; 
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Jupiter, Fla., 22d. At Chicago, IIl., the rainfall of the 18th 
averaged .08 of an inch for ten minutes; at Savannah, Ga., 
.045 was averaged for ten minutes on the 17th, while at Wash- 
ington, D. C., this rate of fall was recorded on the Ist. At 
the other stations named the greatest average rate of precipita- 
tion for ten minutes varied from .02 to .04 of aninch. The 
heaviest rainfall registered for one hour, 1.70, fell at Cincin- 
nati, Ohio, on the 19th; 1.60 fell in one hour at Chicago, IIl., 
on the 18-19th, and 1.05 at New York, N. Y.,on the 27th. At 
the other stations named the rainfall did not equal or exceed 
one inch an hour. 


Maximum fal! in— 


Station. 
| smin. Date. |1omin.| Date. rhour.| Date. 
Inch. Inch. Inch. 

Boston, Mass 3I 0. 22 0.53 
Cincinnati, O22) 1 0. I 1-70 19 
Chicago, T | O45 o. 1-60 18-19 
O25) 3 0. 30 3 0. 40 3 
Dodge | 14 | 0.35 14-1 
0.13 22| 0.20 19° 0-50 23 
New York City 0.20 0. 30 1.05 27 
Savannah, Ga | 0. 45 17. 17 
Baint Lowis, MO ......ccccceceeeceeeeees 0. 20 4 0.25 4 0. 30 14 
Washington, D.C 0. 30 1,15 0.45 go 


* Total for month. 


The above table is a record of the heaviest rainfalls duri 
July, 1889, for periods of five and ten minutes, and one hour, 
as reported by regular stations of the Signal Service fur. 
nished with self-registering gauges. 


HAIL. 


Descriptions of the more severe hail-storms of the month are 
given under “Local storms.’”’ Hail was reported during the 
month as follows: Ist, Ariz., Mont. 2d, Ohio. 4th, Ariz, 
6th, Mont., Nev. ‘th, Dak., Nebr., Tex. 8th, Colo., Kans, 
9th, Nebr., N. Y., Oregon. 10th, Colo., Mo., N. Y. 11th, 
Dak., Va. 12th, Ill., Iowa. 13th, Ariz., Dak., Ind. T., Nebr., 
Utah. 14th, Ind., Ind. T., lowa, N. H., Va. 15th, Colo., 
Ind. T., N. J. 16th, Ariz. 17th, Ariz., Dak., Mass., Minn., 
N. H., Wash. 18th, Ariz., Kans. 19th, Ariz., Dak., Kans., 
Nebr., Wyo. 2ist, Kans. 22d, Ariz., Kans., Mo. 23d, Ky., 
Mass., N. H., N. Y., Ohio, Vt. 24th, Dak., Kans., Mont., 
Nebr., Tenn., Wyo. 25th, lowa, Minn. 26th, Ill., Ind., Kans, 
Minn., Wis. 27th, Ala., Ill., Iowa, Mich., Minn., Wis. 28th, 
Iowa, Ohio, Tenn. 29th, Ariz., Ill., Iowa, Mo. 30th, Ariz., 
Mich., N. ¥. Ariz. 

SNOW. 

Turin, Lewis Co., N. Y.: reports state that snow flakes fell 
in this vicinity on the afternoon of the 15th.—Turin, N. Y., 
Leader, 16th. 


WINDS. 


The prevailing winds during July, 1889, are shown on chart | Georgia, North semper and Minnesota on the 25th; in North 


ii by arrows flying with the wind. In New England, the mid- Ohio e in on 
a : :. |the 2d; in Texas and Pennsylvania on the ; in Delaware 
Afientic and Dakota on the 11th; in Colorado and Pennsylvania on the 
souri Valley, middle, eastern, and southeastern slope of the 15th; in Colorado and Kansas onthe 22d; and in but one state 
Rocky Mountains the winds were mostly southerly; in the | or territory on the 2d, 3d, 5th to 7th, 9th, 20th, 21st, 23d, 24th, 
south Atlantic and east Gulf states, southwest; over eastern 28th. The following are descriptions of the storms referred to: 
Florida, southeast to southwest; over the lower lakes and the Ist. North Carolina.—Wilmington: a severe thunder- 
southern plateau region, south to west; in the upper Missis- storm, passing from southwest to northeast, accompanied by 
sippi valley, south to east; on the northeastern slope of the vivid and incessant lightning, began 11.45 a. m. and ended 
Rocky Mountains, northwest o southwest; over the middle 1.50 p.m. The drainage being insufficient to carry off the 
plateau region and along the south Pacific coast, westerly ; | water, several houses on Market and Front streets were flooded. 
on the north Pacific coast, north to west; on the middle Pa- | Ohio.— Newark, Licking Co. : the heavy wind and rain storm 
cifie coast, south to west and variable; in the Ohio valley this evening caused a washout in the Pan Handle track, eight 
and Tennessee, the Northwest, and the northern) city, — eleven cars off the track.—New 
platean region, variable. _ Yor ily Tribune, July 2. 
_ Bd. Pennsylvania.—Tidioute, Warren Co.: a cloud-burst 
per hour). occurred one mile from this place at 6 p. m. and flooded the 
Maximum velocities of fifty miles, or more, per hour other | streets in this town to a depth of one foot. Maguire Run was 
than those given in the table of miscellaneous meteorological swollen to mammoth proportions, and caused much destruction 
data, were not reported. | to public and private property.— Times, Pittsburgh, Pa., July 4. 
LOCAL STORMS. Titusville, Crawford Co.: a terrific thunder-storm occu at 
Severe storms were most frequently reported in Ohio, where 6 p. m. It was followed by two cloud-bursts, which caused @ 
they were noted for five dates; in Iowa and Massachusetts for | furious overflow in Church Run which winds through the city, 
four dates; in Dakota, Delaware, Mississippi, Pennsylvania, flooding it in some places to the first stories of the houses. 
and Texas for three dates ; in Colorado, Connecticut, Georgia, Estimated damage, $15,000. Altoona, Blair Co.: a cloud- 
Illinois, Kansas, Louisiana, Maryland, Michigan, Minnesota, burst broke over this city at 10 p. m., doing great damage by 
Nebraska, New York, Virginia, West Virginia, and Wiscon- | the water bursting the sewers and overflowing the streets. 
sin for two dates; in Arkansas, Indiana, Kentucky, Maine, |The damage is widespread.—Commercial Gazette, Pune 
Missouri, New Hampshire, New Jersey, North Carolina, Oregon, | Pa., July 3. Franklin, Venango Co.: this section was visi 
those named no severe storms have been reported. ey were the farmers and oil producers. un s of derricks 
reported in the greatest number of states, boves, on the. 30th, | blown down, and south of the city several barns were blown 
when they occurred in New Hampshire, Massachusetts, Con- over, while the damage to growing crops is heavy.— Post, Pitts- 
necticut, Delaware, New Jersey, Maryland, and Mississippi; burgh, Pay July 4. Iowa.—Dubuque: a storm, moving from 
in New York, West Virginia, Kentucky, Michigan, and Ohio. north ast, began 3.40 p. m., attended by high wind, 
on the 19th; in Massachusetts, Dakota, Iowa, and hyena by thunder, and vivid lightning. he rainfall for the first 
on the 17th; in Michigan, Mississippi, Wisconsin, and Illinois’ten minutes was 0.67 inch; it subsided for about ten minutes 
on the 27th; in Massachusetts, Arkansas, New York, and and then fell heavier than before, 2.00 inches being record 
Missouri on the 29th; in Maryland, Connecticut, Delaware, | in fifty minutes. The sewers being insufficient to carry off 
and Virginia on the 3ist; in Indiana, Ohio, and Virginia on | the water, the streets were soon flooded. Three persons were 
the 14th; in Iowa, West Virginia, and Ohio on the 18th; in' struck by lightning, one being killed. The rain storm was 
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the severest that has occurred here for years, the damage in 
this city being estimated at about $15,000. 

2-3d. Teras.—Fort Worth, Tarrant Co.: heavy rain pre- 
yailed throughout the night, and on the evening of the 3d the 
water which surrounded this place was the highest since 1866. 
All the valley was flooded and covered with six feet of water. 
To the north the water extended two miles, and no railroads 
were above water except the Santa Fé. The loss to railroad 
and other property is at least $1,500,000. Crops have sus- 
tained serious damage. A small village, containing eighteen 
houses, four miles northeast of this city, is completely washed 
away. Dallas, Dallas Co.: the rain of the past three days 
reached a climax on the afternoon of the 3d, when for one 
hour the heaviest rain for three years occurred. The water, 
in tremendous volumes, rushed over the sidewalks and into the 
stores, causing large damage to stocks.—San Antonio, Tex., 

ess, July 4. 
th. Louisiana.—Marksville, Avoyelles Parish : this section 
was visited by a severe storm at 2 p. m., which moved from 
northwest to southeast and partook somewhat of the char- 
acteristics of a tornado, demolishing out-houses and levelling 
crops in its path, which was about one-half mile in width.— 
be of Mr. Leon Molena. 
th. Louisiana.—New Orleans: an unusually severe thun- 

der-storm passed over this city between 10.20 a. m. and 11 a. 
m. The storm was accompanied by very heavy rain, which 
soon flooded the streets in the lower portion of the city. 

7th. Nebraska.—North Platte: a thunder-storm, moving 
from west to east, began 4 p. m. and ended 10.30 p. m. Rain 
occurred almost throughout the storm, aud from 4.40 p. m. to 
5.45 p. m. it fell very heavily and was accompanied by hail, 
some of the hail-stones measuring one-half inch in diameter. 
Crops of all kinds were damaged by the hail. Maximum ve- 
locity of the wind, forty-eight miles per hour, at 5.10 p. m. 

9th. Oregon—Ashland: very heavy rain fell at this place 
between 8.30 and 10.15 p.m. It is reported that the storm 
was quite severe about four miles west of this city, where hail 
the size of marbles fell, causing much damage to orchards. 

10th. Teras.—Del Rio, Val Verde Co.: the heaviest rain 
that has fallen here for years occurred this morning; it was 
accompanied by heavy thunder and lurid lightning. The 
Sencas, a small creek west of this place, overflowed its banks 
and washed away many fences. The Rio Grande was out of 
its banks and over a mile wide, causing destruction in the 
low lands. Several small bridges on the railroad between 
here and Devil’s River have been washed away.—San Antonio, 
Tex., Express, July 11. Pennsylvania.—Greensburgh, West- 
moreland Co.: one of the most destructive storms known in 
this section passed over the northern portion of this county at 
4p.m. Rain fell in torrents, and the creeks overflowed for 
miles around the mining village of Crab Tree. Every bridge 
from Crab Tree to Saltsburgh has been carried away, and from 
two to three hundred yards of the Crab Tree Branch Railroad 
were washed away.—The Palladium, Oswego, N. Y., July 11. 

10-lith. Teras.—Laredo, Webb Co.: heavy rain began 
during the afternoon of the 10th and continued until 8 p- m. of 
the following day. The storm appeared to be general, and, as 
& consequence, the Rio Grande River began rising about 5 a. 
m. of the 11th, and had risen twelve to fifteen feet up to 8 p. 
m. of the same day, causing some damage to property and 
bridges in this section. Eagle Pass, Maverick Co.: the, heavy 
tainfall within the last twenty-four hours has done consider- 
able damage along this valley. The Rio Grande rose twenty 
feet, at the rate of three feet an hour, and reached within six 
feet of the great flood in 1882, causing damage along its course. 
Extensive washouts occurred on the Eagle Pass branch.—San 
Antonio, Tex., Express, July 12. 

Ath. Delaware.—Laurel, Sussex Co.: a severe rain storm 
passed over this locality during the evening, doing consider- 

®damage to growing crops.—Baltimore, Md., American, 
July 13. Dakota.—Fort Sully: heavy rain fell from 12.17 
Pp. m. to 12.30 p. m., accompanied by large hail between 12.23 


p.m. and 12.28 p.m. Hail-stones as large as a quarter-dol- 
lar silver piece, and very irregular and jagged in formation, 
fell. The wind, following the course of the storm, veered from 
northwest to northeast, and later to east. 

13th. Maryland.—Westminster, Carroll Co.: the heaviest 
rain for many years visited this section at 4 p. m., and con- 
tinued for about half an hour. Cellars were flooded and much 
damage was done by the flood in the surrounding country.— 
The Sun, Baltimore, Md., July 15. Baltimore: a thunder-storm 
accompanied by rain passed over this city from west to east 
between 11.25 a. m. and 1.15 p. m. The rain fell in torrents 
in parts of the city, causing great damage. The storm was 
most severe about three or four miles east of here, where many 
bridges were swept away, and crops were much injured by the 
heavy rain. Jowa.—Davenport: one of the severest storms 
known in this section began 9.12 p. m. and ended during the 
night. The rain fell in sheets, washing out sidewalks and 
making the streets impassable. The rainfall on the morning 
of the 14th measured 5.16 inches. The storm moved from the 
north and northwest to east, and was accompanied by hail and 
high northwest winds, the wind attaining a maximum velocity 
of thirty-six miles per hour. Reports from the surrounding 
country state that the crops sustained considerable damage, 
and that several bridges in this county were washed away. 
Sac City, Sac Co.: an unusually heavy rain occurred between 
6.30 p. m. and 11.30 p. m., during which time 5.00 inches fell 
washing out bridges, filling cellars, ete.—Report of Dr. Caleb 
Brown. Maine.—Bangor, Penobscot Co.: one of the most 
violent thunder-storms that ever passed over this section oc- 
curred in the evening. Several houses were struck by light- 
ning.— Portland, Me., Press, July15. Nebraska.—Stromsburgh, 
Polk Co.: one of the severest storms experienced here visited 
this section at about 8 p.m. It was preceded by a high wind 
which caused much damage by demolishing and overturning 
smaller buildings; then followed the heavy downpour which 
converted the streets into canals of rushing water. During 
the height of the storm the dam of the artificial lake gave 
away, and the water swept over the adjacent country carrying 
everything before it. The damage to property and crops is 
very large. Osceola, Polk Co.: the worst storm of the season 
occurred at 6 p.m. Numbers of buildings sustained serious 
injury.—The Omaha, Nebr., Herald, July 14. Clarks, Merrick 
Co.: a severe wind and rain storm passed over this section at 
5 p.m. Growing crops in the surrounding country are dam- 
aged to a considerable extent.— The Omaha, Nebr., Republican, 
July 14. Tennesseee.—Williamsport, Maury Co.: an almost 
unprecedented rainfall occurred near this place during the day. 
The mill dams in Leatherwood Creek, Hickman Co., were 
swept away and fields were submerged.—The Herald, Nash- 
ville, Tenn., July 16. 

14th. /ndiana.—Evansville, Vanderburgh Co.: a heavy 
wind and rain storm passed over this city during the after- 
noon, doing much damage. The electric light wires, which 
had been blown down, charged buildings and pools of water 
with electricity, and several persons were shocked and ren- 
dered unconscious thereby.—Cleveland, Ohio, Leader and 
Herald, July 16. Ohio.—Princeton, Butler Co.: this town 
was almost demolished by a terrible wind and rain storm at 4 
p. m. which continued about twenty minutes. The oats and 
corn crops in the surrounding country were ruined, and the 
village was deluged by water.—Cleveland, Ohio, Leader and 
Herald, July16. Virginia.—Harrisonburgh, Rockingham Co. : 
this section was visited in the evening by a severe hail and 
rain storm, doing much damage in parts of the county. Corn 
is ruined and the land is badly washed.—Baltimore, Md., 
American, July 16. 

16th. Colorado.—Colorado Springs: a heavy rain and 
thunder storm passed over the country around Palmer Lake 
this afternoon doing considerable damage. The Denver and 
Rio Grande track, one mile above Palmer Lake, was badly 
washed in several places.—The Denver, Colo., Daily News, 
July 16. Pennsylvania.—Reading: an unusually heavy rain 
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storm prevailed early this morning throughout the Lebanon 
Valley. A number of creeks overflowed; fields are submerged, 
and crops have been washed away. At the towns of Avon, 
Myerstown, and Lebanon the water entered the lower floors of a 
number of houses.— Cleveland, Ohio, Leader and Herald, July 16. 
17th. Massachusetts.—The thunder-storm in eastern Mas- 
sachusetts, this day, was accompanied by destructive hail. 
At Milton nothing equal to it had been seen in forty years, 
some stones being one and one-half inch long and three-quar- 
ters of an inch thick. The stones were commonly discoidal 
with radiate structure.— Report of the New England Meteoro- 
logical Society. Lynn: the severest hail-storm that ever visited 
this city occurred at 1.15 p.m. For five minutes hail-stones 
as big as marbles fell, causing much damage to plants and 
reenhouses.— Commercial Advertiser, Buffalo, N. Y., July 17. 
ee meme this most remarkable hail-storm, occurring be- 
tween 12.40 p. m. and 1 p. m., was in many places in this im- 
mediate neighborhood very destructive. Crops were cut down 
and ruined and other damage done. The path of destruction 
varied from one and one-half to two miles in width, and ex- 
tended about six miles (as far as traced) in a generally south- 
easterly direction from the southeastern part of West Newbury 
across the southwest point of Newburyport, through the central 
and west-central part of Newbury, into the confines of Rowley. 
— Report of Mr. F. V. Pike. Dakota.—Pembina, Pembina Co.: 
a damaging hail-storm occurred in this vicinity in the evening. 
The hail-stones were very large,and while the belt of land af- 
fected was narrow and the storm only of a few minutes duration, 
it did considerable damage to the wheat crop over an area of 
about 1,200 acres.— The Pioneer-Press, Pembina, Dak., July 19. 
Jowa.—Burlington, Des Moines Co.: a storm of unusual se- 
verity passed over this section at 3 a. m. The wind blew 
almost a gale, and rain descended in torrents for over two 
hours; the thunder and lightning were terrific. Reports state 
that a great many small bridges throughout the country were 
swept away, and that trains from the north and south were 
delayed by washouts. Crops sustained considerable injury.— 
Republican and Leader, La Crosse, Wis., July 18. Minnesota.— 
Saint Vincent: A severe hail and rain storm, accompanied by 
high wind, set in from the west at 7.55 p.m. Hail fell from 
8.35 p. m. to 8.45 p. m., some of the hail-stones being about 
one-half inch in diamter; they were, however, too scattered to 
do any material damage at this place. The most destructive 
part of the storm passed about one mile north of this city in a 
direction north of east, where a strip of country, about half a 
mile in width was devastated. Reports state that hundreds 
of acres of wheat fields, in Dakota, were totally destroyed by 
the hail. The wind at this place blew at the rate of forty 
miles per hour for five minutes at 8.40 p. m. 
18th. Jowa.—Shenandoah, Page Co.: a tornado formed 
about 4.30 p. m., six miles north of this city, and moved in a 
southeasterly direction. While under formation the lower 
edges of a large black cloud began revolving, forming an in- 
verted cone and rapidly increasing in size, the point sinking 
lower and lower, rising and falling alternately during its pass- 
age, and tearing a path wherever it touched the ground. The 
th was from sixty to two hundred feet wide, and its entire 
ength was about one and one-half mile. It was but two or 
three minutes in forming, and lasted not more than fifteen 
minutes.—The Shenandoah, Iowa, Sentinel, July 19. West Vir- 
ginia.—Rockport, Wood Co.: a terrific thunder-storm, accom- 
panied by torrents of rain and vivid lightning, passed over 
this section during the day. At this place 19.00 inches of rain 
was recorded in two hours and ten minutes, causing the Tygart 
Creek to rise at this point twenty-two feet in one hour. This 
village was almost entirely swept away, and the estimated 
loss at this place alone will reach 875,000. The damage along 
Tygart Creek will amount to $500,000, while the injury done 
on Tucker’s Creek, Sandy and Slate rivers will not be less. A 


, Og many lives are reported lost in the flood.—Report of 


r.R. D.J. Echols. Parkersburgh: owing to the heavy rains 
on the 18th and 19th the Little Kanawha River rose very 


rapidly during the 19th and 20th, carrying down the stream 

during these two days, fully 50,000 logs and cross ties. Thir. 
teen barges loaded with logs and cross-ties sunk at the mouth 
of the river on the 19th. Fourteen bridges, four of which were 
built of iron, were washed away in this county. The dam 

in this county alone is estimated at 500,000, and this county 
has suffered less injury than either Wirt, Jackson, or Roane 
counties. Morristown, a small village in Wirt county, was 
entirely swept away by the flood, leaving only the wreck of 
one house where the village once stood, and nineteen people 
are known to have been drowned. Ohio.—Logan, Hocking 
Co.: the thunder-storm which occurred in the evening was the 


‘severest known here for years. The rain fell in torrents for 


four hours, while the thunder and lightning were terrific. A 
number of houses in the eastern or the lower portion of the 
city were submerged, several bridges were washed away, trains 
delayed, and great damage was done to crops in valleys, 
Waverly, Pike Co.: the heaviest rain known here visited this 
section during the evening. Eight or ten miles north of thig 
city a cloud-burst occurred, deluging the surrounding country, 
Several hundred feet of the Ohio canal bank were washed out, 
and one hundred feet of the aqueduct at Stony Creek went 
down, and the big stone culvert at Indian Creek burst. Ohil- 
licothe, Ross Co.: the worst disaster that has befallen this 
city since the great fire of 1851, which swept away half the 
town, was the thunder and rain storm which burst upon the 
city at 9 p. m., and continued for four hours. In many resi- 
dences the water was from six inches to three feet deep on the 
first floor. Reports show that the Ohio and Erie Canal broke 
in many places, inundating farmlands. The storm was quite 
general for several miles around this city. On the Scioto Val- 
ley Railroad, near Higby’s station, this county, a trestle went 
down. On the Cincinnati, Washington, and Baltimore Rail- 
road, a few miles east of here, there are several washouts and 
a number of large bridges are down. The village of Vigo, 
twelve miles east of here, was nearly ruined by the flood, 
Several houses floated from their foundations and many horses 
and cattle were drowned. At Massieville, five miles south of 
this city, the village was submerged and many houses were 
torn from their foundations. The inhabitants abandoned their 
homes and escaped to the hills. Reports from the country 
districts state that the storm carried off vast quantities of un- 
threshed wheat, growing corn, and other crops. The loss in 
this particular was very heavy.—The Enquirer, Cincinnati, 
Ohio, July 20. 

19th. New York.—Little Falls, Herkimer Co.: a terrific 
rain storm swept over the southeastern portion of this county 
in the evening. The storm was most destructive in the vil- 
lage of Newville and along Nowadaga and Indian Castle 
creeks, where houses and barns were swept away by the tor- 
rents, together with several iron bridges. The waters in the 
Nowadaga Creek rose fourteen feet in about as many minutes, 
causing a flood, which swept everything before it.—New York 
Daily Tribune, July 21. Kentucky.—Hopkinsville, Christian 
Co.: one of the most destructive thunder-storms in years 
passed over this section during the evening. Reports of seri- 
ous damage are being received from different parts of this 
county.—Saint Louis, Mo., Post-Dispatch, July 21. West Vir- 


ginia.—Charleston, Kanawha Co.: a cloud-burst occurred on 


Elk River this morning causing a great deal of damage 
lumbermen and farmers.—The Chronicle, La Crosse, Wis., 
July 20./ Michigan.—Alpena: a severe thunder-storm, moving 
from wést to southeast, passed over this city between 4.30 a. 
m. avd 6.30 a. m. The lightning struc¥ and set fire to@ 
mill." Ohio.—Cincinnati: a severe thunder-storm, accom- 
panied by heavy rain, passed over this city at 3 a. m. The 
Ohio Canal broke at York street, and a number of persons 
were rescued with difficulty. The storm was general in the 
state. Lightning set fire to the small village of Georgesville, 
Franklin Co., and one-half of the town was burned.—The 
Chronicle, La Crosse, Wis., July 20. 

20th. Massachusetts.—East Brookfield, Worcester Co.: 
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destructive thunder-storm, accompanied by high wind, oe- 
eurred in the evening. It extended throughout the central 
and western portion of the state, causing considerable damage 
to fruit trees and small buildings. At Spencer, this county, 
the lightning damaged the switchboard and gther appurte- 
nances in the telenhone exchange, besifes out nearly 
all the local lingS of the New England. Telephone and Tele- 
graph Exchangé Company.—New York Daily Tribune, July 21. 
Zist. [llinois.—Jacksonville, Morgan Co.: a severe wind 
and rain storm passed over this county in the evening, pros- 
trating growing crops, buildings, and trees. Several horses 
and cattle were killed, and a number of persons seriously 
injured.— Evening Herald, Duluth, Minn., July 23. 
22d. Colorado.—Denuver: a heavy rain fell in the evening, 
damaging the streets and flooding cellars. The storm was 
general throughout the state, and great damage was done to 
crops and railroads. The Santa Fé and Rio Grande roads 
were washed out in several places between here and Pueblo.— 
Duluth, Minn., Daily News, July 24. ‘ 
22-23d. Kansas.—Concordia: unusually heavy rain fell 
from 5 p. m. to 6.15 p. m., 22d. Light thunder was heard at 
2.15 a. m., 23d, and rain began soon afterwards and continued 
antil 4.25 p.m. The rain was the heaviest that has fallen 
here in many years, 5.14 inches being recorded in twenty-four 
hours, flooding many streets and cellars. 24th: bottom lands 
for about three or four miles in this section were submerged. 
Most of this land is under cultivation, and the crops have been 
greatly damaged. The trains on most of the railroads leading 
to this city have been delayed by washouts. 
22d, 23d, and 24th. Kansas.—Independence, Mont- 
gomery Co.: the heavy rain during these days caused the 
Verdigris to overflow its banks in places, which, with the 
back water in the smaller streams, has done considerable 
damage to the growing corn and wheat in stack and shock.— 
Report of J. M. Altaffer to the Kansas State Weather Service. 
3d. Kansas.—Topeka: the heavy rain which prevailed 
daring the greater part of the day caused the Shunganunga 
Creek to overflow its banks, flooding bottom lands and the 
lower portion of this city and washing away sidewalks, ete. 
2Ath. Dakota.—Deadwood: the heaviest rain that has 
visited this section for years occurred in the evening, causing 
Wood Creek to swell very high, and doing much damage to 
the bridges on the Deadwood Central Railroad. The storm 
was accompanied by thunder and lightning, and in some parts 
by hail.— Evening Herald, Duluth, Minn., July 26. 
25th. Georgia.—Hephzibah, Richmond Co.: a thunder- 
storm, which began 8 p. m. and ended at midnight, was at- 
tended by a continuous roar of thunder, brilliant lightning, 
and unusually heavy rain, 4.90 inches of rain being recorded 
in four hours.— Report of Robert L. Rhodes. Augusta: an un- 
usually heavy thunder and rain storm, which, according to re- 
ports, was confined to an area of twenty square miles around 
this city, began 8 p. m. and ended 2 a. m. the following day. 
The rain fell in sheets from 8.30 p. m. to 10 p. m., in that time 
3.00 inches having fallen. The rain caused considerable in 
jary to crops, and the Augusta, Gibson, and Sandersville Rail- 
toad sustained some injury by washouts, the Whitehead tres- 
tle, fourteen miles from this city, being swept away.— The Au- 
gusta, Ga., Chronicle, July 27. North Carolina.—Wilmington : 
it is reported from Taylor’s Bridge, Sampson Co., that the 
heaviest rain ever known at that place occurred between 6.30 
&M.and9 p.m. Three mills were carried away; estimated 
damage $3,000. Minnesota.—Litchfield, Meeker Co.: this sec- 
tion was visited during the day by a number of short but 
severe rain storms. One of them, in the southern portion of 
he county, was accompanied by hail which was very destrue- 
five to the wheat and other crops.— The Daily Pioneer Press, 
Saint Paul, Minn., July 27. New Prague, Scott Co.: a storm, 
about one hundred feet in width, passed half a mile west of 
this afternoon. One house and five wheat laden railroad 
‘ars were destroyed. Crops in the path of the storm were de- 
Molished. Morristown, Rice Co.: a severe hail and electric 


3 


storm passed over this vicinity this afternoon. Several build- 
ings were demolished. At Anoka, Anoka Co., the storm was 
unusually severe. Much damage is reported from the sur- 
rounding country.—The Chronicle, La Crosse, Wis., July 26. 

26th. Georgia.—Cumming, Forsyth Co.: a cloud-burst 
occurred near this place late in the evening, causing consider- 
able damage. A mill dam was washed away, carrying with it 
the mill, cotton-gin, and other machinery. The most damage 
was done to the corn crop, acres of which were washed away.— 
Savannah, Ga., Morning News, July 31. 

26<-27th. Wisconsin.—Prairie du Chien, Crawford Co. : 
during the severe hail, rain, and wind storm late in the after- 
noon of the 26th, and another of greater magnitude the fol- 
lowing morning, the streets became deluged with water and 
hail was lying in drifts in the streets. The crops in the sur- 
rounding country sustained serious damage from the hail. 
The dam across the mouth of Saint Feriole was swept away.— 
Evening Wisconsin, Milwaukee, Wis., July 27. 

27th. Michigan.—Hamilton, Allegan Co.: one of the most 
destructive storms that ever visited this region burst over this 
village at 6.30 p.m. The storm came from the west and was 
accompanied by wind, hail, and lightning, blowing down 
buildings, &c. Hail fell in great quantities, some of the hail- 
stones having a diameter of one and one-half inch, doing great 
damage to crops. Corunna, Shiawassee Co.: a thunder and 
wind storm of unusual severity passed over this county in the 
evening and did great damage to crops and buildings. Grand 
Ledge, Eaton Co.: a severe wind, rain, and hail-storm swept 
over this vicinity during the evening, flooding fields and 
knocking down oats and corn. Reports from Saint John’s, 
Clinton Co., state that the storm was of a similar nature at 
that place.— Detroit, Mich., Free Press, July 30. Lansing: a 
thunder-storm, accompanied by vivid lightning, began at 8 
p. m. and ended during the night. The rainfall was very 
heavy between 8.30 p.m. and 9.20 p. m., and the wind at- 
tained a maximum velocity of thirty-eight miles per hour at 
8.45 p. m. from the southwest. Reports show that crops and 
orchards in this vicinity were considerably damaged. Missis- 
sippi.—Natchez, Adams Co.: a violent wind storm passed over 
this city in the afternoon, accompanied by considerable rain. 
It prostrated telegraph wires, and caused much damage to the 
growing cotton and corn.—The Evening Post, Vicksburg, Miss., 
July 30. Wisconsin.—Milwaukee: the storm of wind, hail, 
and rain that visited the southern portion of the state in the 
afternoon was very destructive, and reports from many locali- 
ties state that the growing crops were almost totally ruined. 
One account, from the northern part of Walworth county, says 
that an area of seven miles in width from north to south, and 
twelve miles long, was devastated by the storm, so that the 
crops will be comparatively worthless.—Milwaukee_Journal, 
Milwaukee, Wis., July 30. Clinton, Rock Co.: the tobacco in 
this vicinity was destroyed by the severe hail-storm in the 
afternoon. Delavan, Walworth Co.: a heavy storm of rain 
and hail passed over this section in the evening, doing con- 
siderable damage to the grain and_tobacco crops. Several 
fine fields of tobaceo near Darien, this county, were entirely 
destrayed. Palmyra, Jefferson Co.: the violent rain storm 
which occurred in the evening was accompanied by hail-stones 
as large as marbles, damaging the tobacco and other crops. 
Ashland, Ashland Co.: a destructive wind storm passed over 
this city in the afternoon. Over 150,000 feet of lumber, piled 
up on the docks along the bay, were blown into the Chequame- 
gon. The big refuse burner of the Superior Lumber Company, 
costing $10,000, was blown down and completely wrecked; 
much other damage to property was done.—EHvening Wiscon- 
sin, Milwaukee, Wis., July 29. Illinois.—Chicago: a very 
destructive thunder-storm, accompanied by lightning and un- 
usually heavy rain, occurred between 6.40 p. m. and 10,30 p. m. 
From 7.06 p. m. to 10.40 p. m. 4.02 inches of rain fell, which is 
the heaviest rainfall recorded here since the opening of the 
Signal Service station in 1870. Large hail fell in the southern 
and western portions of the city. The damage done by the 
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storm in this city is estimated at over one million dollars, and| tornado. The wind blew with a tremendous velocity, and 

several lives were lost by falling buildings. The storm moved | seemed to gather strength as it progressed, tearing up im. 

from southwest to northeast. mense trees by the roots. Report of Mr. William L. Foster. 

Ohio.—Vindlay: destructive storm of wind, hail Manchester: severe thunder corm, accompanied a 

7 basements were flooded. The storm moved from southwest to 

hickory nuts fell. It was the most destructive storm of the northeast. New Jersey.—Newark, Essex Oo.: the most de 

the | = be very great.—The structive storm that has visited this section occurred this 

afternoon and evening. In this city cellars were flooded and 

29th. Massachusetts.—North Wilbraham, Hampden Co.: | sewers burst, and work had to be suspended in the factories in 

an unusually high wind, immediately followed by a terrific the lower section of the city. A washout occurred on the 

rain storm, occurred late in the afternoon, doing considerable | yorris and Essex Railroad, at South Orange, and several build. 

damage to property. Public thoroughfares were badly washed ings, including the post office, were carried away. In Orange 

in the western portion of the state.— New London, Conn., Day, Valley the water is up to the second story. Bloomfield and 

July 30, Arkansas.—Clarksville, Johnson Co.: the heaviest! yyount Clare also report great damage to property, caused by 

t rain on record at this place began about midnight 28-29th, the flood. Plainfield, Union Co.: the greatest flood ever 

| and continued until 8 a.m. 29th. All the streets in the city | known here followed the unusually heavy rain this afternoon, 

were under water from six inches to five feet, and people took | anq a number of washouts and broken dams are reported. At 

to the hills for safety. The damage in the city, however, was | 4 p. m. Coddington’s dam, on Stony Brook, gave away and the 

very slight, but in the country, especially in the creek bottoms, |]arge body of water carried off several ice-houses and other 

crops were blown and washed down. The railway bridges, | pyildings along its course. The great cut on the Jersey Cen- 

culverts, and tracks were badly washed. -The damage done tra] Railroad at Fanwood was also flooded this afternoon.— 

: by the flood in this county is estimated at $50,000. Fayette-| Dedger and Transcript, Philadelphia, Pa., July 31. Massachu- 

i ville, Washington Co.: the most terrific storm known here | setts —Haverkill, Essex Co.: the storm which visited this 

swept over this county during the morning. The thunder) geetion at 2.30 p. m., came suddenly and with almost a hurri- 

was a loud, unceasing roar, with lurid gone and the rain | eane force. It passed along in a belt half a mile wide, uproot: 

poured down in torrents. Much damage was done through-| jing trees and damaging crops. Pittsfield, Berkshire Co. : the 

out this county to crops and property; Center Township alone | heavy rain which has prevailed since the 27th caused a wasb- 

estimates its loss at $10,000. The Illinois Creek rose four feet | oy¢ to-day on the Housatonic, and Boston and Albany rail- 

higher than ever its were swept | roads.— Argus, Portland, Me., July 31. 

away. The Fort Smith railway bridge over White River was 30<B1st. Maryland.—Balti . i 

Maryland.—Baltimore: unusually heavy rainoe- 

= curred at intervals between 7.20 p. m. 30th and the of 

Gestion the 31st, 4.02 inches having fallen during the twenty-four hours 

Jul New York toon 7.20 p. m. 31st. A great deal of damage was done to 

— oan ok, Ark., July 30. New York.—Saratoga | poads and crops, and a small washout occurred on the Mary- 

Springs: tho heaviest rain and wind storm of the summer|),4q and Central Railroad. Connecticut—New Haven: @ 


burst over this place at 2 p. m., and in less than an hour one 7 
thunder-storm, moving from southwest to northeast, occurred 
inch and one-half of rain fell. The sewers being inadequate to at 1.35 p. m. ton Se aheees wee ompanied by heavy 


carry off the water, the cellars in the lower portion of the city rain. which contineed at intervals until 3.30 
.30 p. m. the follow- 
"30, | ing ‘day, 6.15 inches having fallen during the twenty-four 
Mie fi fire hours ending 3.30 p. m. 3lst. Dams and bridges were carried 
away, and other casualties done by the flood in this section. 
west to southeast, began 2.38 a. m. wae srg 4a.m. The) r mage estimated at $1,000,000. Delaware.—Wilmington: 
storm was accompanied by excessive rain and large hail. The | during the past forty-eight hours the entire Delaware and 
hail-stones consisted of solid globes of ice, some of them) Oigcaneake peninsula has suffered from tremendous Tait 
cok is don ee ee smaller stones when storms, which have resulted, in many sections, in disastrous 
floods and washouts. The low lying districts in this city are 
29-30th. Mississippi.—Duck Hill, Montgomery Co. : the | inundated. The worst feature of the heavy rains is the dam- 
lowing day was the heaviest for years in this section. All the peninsula. The Baltimore and Delaware Bay Railroad, be- 
large streams have overflowed their banks, and thousands of | tween Clayton and Bombay Hook, is damaged by washouts.— 
acres of cotton and corn are submerged.— Republican, Saint Ledger and Transcript, Philadelphia, Pa., August 1. 


| 
| 186 MONTHLY WEATHER REVIEW. JULY, 1889, 


Louis, Mo., July 31. Bist. Virginia.—Lynchburgh: rain began at about mid- Re 

30th. New Hampshire.—Concord, Merrimack Oo.: a de-| night and continued until 3.15 p. m. It began again at 5.15 So 

structive storm passed over the southern portion of this city at | p. m. and ended 7.40 p. m.; in that time 2.96 inches had fallen. Y 
about noon, the dam of which can hardly be estimated. The James River rose ten or twelve feet during the day. 

The storm was confined to narrow limits, and its course was a; Washouts are reported at Indian Rock, Botetourt Co., on the Ga 

little south of east, having none of the characteristics of a| Richmond and Alleghany Railroad. z. 

lit 

W: 

INLAND NAVIGATION. 

FLOODS. miles from here, and was completely wrecked. It is reported 23 

The following reports show that the most disastrous floods | that between thirty and forty passengers were killed.—Zi 26t 

of the month occurred near Lynchburgh, Va., on the 2d; at} Palladium, Oswego, N. Y., July 2. Ha 

Johnstown, N. Y., on the 9th; at Austin, Tex., on the 12th;| Johnstown, Fulton Co.,N. Y.,9th: a destructive flood swept f 

and in parts of east-central and southeastern Pennsylvania, | down the valley of Cayadutta Greek in the evening, drowning bet 

and at Middletown, Conn., on the 31st. a number of persons and destroying a great deal of propery lun 

Lynchburgh, Va., 2d: the east bound express on the Norfolk }The water rose fifteen feet in a few minutes and overflowed dri 
and Western Railroad ran into a washout this morning, three | the surrounding country. At this place ten people are missing 


| 
| 


Gardiner, Me.; Mount Washington, N. H.; South Canisteo, 
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and four bodies have been recovered. The stone bridge was 
swept away at 7 p. m.; two iron bridges of the Johnstown, 
Fonda, and Gloucester Railroad were wrecked, and seven or 
eight other bridges were carried away.—Evening Wisconsin, 
Milwaukee, Wis., July 10. 

Austin, Travis Co., Tex., 12th: heavy rains west of here 
have swollen all the streams, and the Colorado at this point is 
higher than for twenty years, and is still rising at the rate of 
ten inches per bour. Plantations on the bottom lands are 
overflowed, causing heavy loss. Two spans of a new iron 
bridge below the city have been carried off.— Union and Adver- 
tiser, Rochester, N. Y., July 12. 

Utica, Oneida Co., N. Y., 18th: Herkimer Creek rose very 
rapidly during the day and soon flooded the village of Schuy- 
ler’s Lake, Otsego Co. The West Shore tracks at Indian 
Castle and Little Falls are under water, and the wires are 
down. The tracks of the Delaware, Lackawanna, and Western 
are washed out in many places between here and Norwich.— 


stopped, owing to the encroachment of water.—The Evening 
Post, New York City, August 1. 

Norristown, Montgomery Co., Pa., 3lst: the Schuylkill at 
this point was higher than it has been since 1869, being seven- 
teen feet above low-water mark. The water overflowed por- 
tions of the lumber yards, and the Reading Railroad tracks 
below this city were entirely submerged. At various other 
places the tracks of this road were under water. Vast quan- 
tities of logs, fencing, and grain floated down the stream. 
Easton, Northampton Co., Pa.: the Lehigh and Delaware 
rivers at this point rose rapidly. Navigation was suspended, 
mills closed, and trains on the Lehigh Valley and Jersey Cen- 
tral railroads delayed by the flood.—Ledger and Transcript, 
Philadelphia, Pa., August 1. 

The following table shows the danger-points at the various 
stations; the highest and lowest water for July, 1889, with 
the dates of occurrence and the monthly ranges: 

Heights of rivers above low-water mark, July, 1889 (in feet and tenths). 


Union and Advertiser, Rochester, N. Y., July 20. - ~. 
Trinidad, Las Animas, Co., Colo., 19th: at about 2 p. m. os Highest water. Lowest water. = 
the Purgatory River began to rise very rapidly, and in one Stations. oe? i age. 2? 
hour overflowed the banks in many places in the western portion a Date. Height. Date. Height.) < 

of the city. The work rad bridge construction 
was carried away.— Denver Colo., ublican, July 20. Red River: 

Fredonia, Wilson Co., Kans., 36th: the water in the flooded | 29-9 
Fall River bottoms at this place rose at the rate of two inches | Fort Smith, Ark ... Pe | we seer 221 
an hour. The river in places was seven miles wide, and the) — Missouri River: "? 
water twenty feet deep. The heavy iron bridge was carried | 
off on the evening of the 24th.— Commercial- Advertiser, Buffalo, | Omuha, Nebr.......| 18-0 4| 
Y., July 26. Kansas City, Mo...| 21-0 27 13 15, 16 10.2 3.6 

Middletown, Middlesex Co., Conn., 31st: for the last six. River: 
days it has rained almost steadily. Much damage is reported, Cromse, Wis “4 
and crops are badly injured in the outlying districts. Fac-. 
tories were flooded and compelled to shut down. It was re- | 14-0 
ported that the dam of the Metropolitan Wringer Company 
at Middlefield went down. Forty feet of the Air Line Rail- Vicksburg, Mise... ave 
road near here, and the Valley Railroad this side of Chester | New Orleans, La..| 13.0 ine 6&3) 
were washed out.—The Evening Post, New York City, Au-| 

Parkersburg,W.Va.; 38.0 20 12.8 6.0 6.8 
MPhiladelphia, Pa., 3lst: the water in the Schuylkill River Loutevilte 
attained the highest point reached in this city for twenty Nashville, ‘Tenn... 
years, involving a destruction to property estimated at from nessee River : 
$10,000 to $20,000. The park drives were flooded and the | 33-0 6) OF 
streets near the river banks were under water to a depth of Pittsburgh, Pa.....| 29-0 5| 108 6,28 | 22] 8.6 
from four to five feet. The coffer-dam of the new Reading Rail- | 32-0 29| 1663 as| 98 
toad bridge was washed away, entailing a loss of $5,000. All 
work at the Manayunk and the Pencoyd iron works was 

> 
ATMOSPHERIC ELECTRICITY. 


AURORAS. 

Auroras were observed during the month, as follows: 1st, 
Rolling Green, Minn.; South Canisteo, N. Y. 2d and 3d, 
South Canisteo, N. Y. 5th, Gardiner, Me.; South Canisteo, 
N.Y. 7th, Beallville, Ohio. 9th, South Canisteo, N.Y. 11th, 


N.Y. 12th and 13th, South Canisteo, N. Y. 15th, Mount 
Washington, N. H.; Quakertown, Pa. 16th, Wauseon, Ohio. 
lith, Webster, Dak. 18th, Gardiner and Orono, Me.; Mount 
Washington, N.H. 20th,Gardiner, Me. ; Newburyport, Mass. ; 
Alpena, Mich.; Saint Vincent, Minn.; Hanover, N.H. 2ist, 
Webster, Dak.; South Canisteo, N. Y. 22d, Webster, Dak. 
23d and 24th, South Canisteo, N. Y. 25th, Woodbury, N. J. 
4th, Gardiner, Me. 30th, Webster, Dak.; Marquette, Mich ; 
Hayward, Wis. 
Saint. Vincent, Minn.: a singular phenomenon was observed 
between 11 p. m. and midnight of the 20th. A small patch of 
minous cirrus clouds appeared a little south of the zenith, 
ing slowly toward west-northwest. About 11.45 p. m. 


streaks of similarly luminous clouds were seen arranged in a 
straight line across the sky, presumably visible portions of an 
auroral band, extending from 20° south of east to 15° north of 
west, and passing 8° or 10° south of the zenith; these streaks 
lasted but a few minutes. A very faint auroral arch was seen 
from about 9 p. m. to midnight. It extended from about azi- 
muth 160° to 250°, and altitude 12°. The night was misty 
near the horizon, but the sky was free from clouds. 

Alpena, Mich.: an aurora, covering 30° of the horizon and 
extending to altitude 15°, was observed in the north at 8.45 
p. m., 20th. It consisted of a white light, with a few small 
streamers having an apparent motion from north to east. 
The display ended at midnight. 

THUNDER-STORMS. 

The more severe thunder-storms of the month are described 
under “ Local storms.’’ Thunder-storms were reported in the 
greatest number of state and territories, thirty-nine, on the 
13th and 14th; in thirty-two on the 23d and 29th; in thirty- 
one on the 19th; in thirty on the 10th, 11th, 17th, and 20th; 
in twenty-nine on the 12th and 21st; in from twenty-five to 
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twenty-eight, inclusive, on the Ist, 2d, 3d, 9th, 15th, 24th, 
26th, 27th, 28th, and 30th; in from nineteen to twenty-four, 
inclusive, on the 7th, 8th, 16th, 18th, 22d, and 25th; and in| 
from thirteen to seventeen, inclusive, on the 4th, 5th, 6th, and | 
3ist. There were no dates for which thunder-storms were re-| 
ported in less than thirteen states and territories. 
Thunder-storms were reported on the greatest number of 
dates, thirty-one,in Florida; on twenty-nine in Arizona; on 
twenty-eight in Dakota; on twenty-seven in Alabama; on. 
twenty-five in lowa, Kansas, Louisiana, New York, and Texas; 
on twenty-four in Mississippi, Nebraska, Ohio, and Tennessee ; 
on twenty-three in Georgia and Minnesota; on twenty-two in 


Illinois, Michigan, and South Carolina; on twenty-one in In. 
diana, and Missouri; on from fifteen to twenty, inclusive, in 
Arkansas, Colorado, Indian Territory, Kentucky, Maryland, 


Montana, New Jersey, North Carolina, Pennsylvania, Vir. 


ginia, and Wisconsin; on from ten to fourteen, inclusive, in 
Massachusetts, New Mexico, Utah, Vermont, West Virginia, 
and Wyoming; on from five to nine, inclusive, in Connecticut, 
Maine, Nevada, New Hampshire, and Oregon, and on from one 
to four, inclusive, in California, Delaware, District of Colum. 


‘bia, Idaho, Rhode Island, and Washington Territory. There 


were no states or territories in which thunder-storms were not 
reported for one or more dates. 


. MISCELLANEOUS PHENOMENA. 


FOREST FIRES. | 

Albina, Multnomah Co., Oregon, 17th: dangerous forest 
fires have been burning for the last week in this county and | 
in the southern part of Washington Territory. The fires have 


caused losses which will aggregate $750,000. Showers of| 
sparks and cinders are flying over this place.— Post- Express, | 
hester, N. Y., July 17. 

Fort Assinniboine, Mont., 28th: forest fires are reported in 
the spurs of the Rocky Mountains west of this place. 

Chico, Butte Co., Cal., 29th: forest fires are raging on the 
Humboldt Road, eighteen miles from this place. The fire has 
burned over a district four miles in length, and destroyed 
much valuable timber.— Post-Express, Rochester, N. Y., July 29. 

Fort Benton, Mont., 29th: forest fires are raging in the) 
mountains and along the banks of the Missouri for many miles | 
below here. The Northern Pacific track east of Livingston 
Park ©o., was burned out for a short distance. Several 
mining camps have been deserted, and ranchers are plowing | 
around their land to prevent the fire from spreading.— Union 
and Advertiser, Rochester, N. Y., July 29. 

Glenwood Springs, Garfield Co., Colo., 30th: the forest fire 
which has been burning in this vicinity for several days past 
covers an area of over ten square miles. The air over the en- 
tire western slope is filled with smoke from the burning fires 
in the mountains.— The Palladium, Oswego, N. Y., July 30. 

Sierra City, Cal., 30th: large forest fires are raging in this 
section.— The Morning Call, San Francisco, Cal., July 31. 

Gunnison, Colo., 30th: for the last two or three days the 
mountains in this vicinity have been ablaze with burning tim- 
ber. The fires are supposed to have started from sparks of 
locomotives.— Oswego, N. Y., Daily Timea, | 30. 

Susanville, Lassen Co., Cal., 3lst: forest fires have been 
burning for the last two months to the north and west of this 
city, doing considerable damage to stock ranges and timber 
land.—Report of T. B. Sanders. 

Boisé City, Idaho, 31st: extensive forest fires are reported 
in the mountains about forty-five miles north of thiscity. The 
fires have taken such proportions that the governor of the ter- 
ritory has requested aid from the Interior Department at 
Washington City in extinguishing them. 

Helena, Mont., 31st: extensive forest fires have been raging 
in this section for the past ten days, destroying what little 

was spared by the long and protracted drought. 

Korest fires were also reported as follows: Red Bluff, Cal., 
northeast and west of this city, 12th, 13th; San Diego, Cal., 
29th, 30th; Linkville, Oregon, 26th, 28th; Roseburgh, Oregon, 
27th, 3lst; Port Angeles, Wash., 19th. 

HALOS. 


Solar halos were most frequently reported in Tennessee, 
where they were noted on thirteen days; in Illinois on eleven 
days; in Iowa, Kansas, Massachusetts, and New York on 
from five to nine days, and in Arkansas, Dakota, Georgia, 


Idaho, Indiana, Maryland, Missouri, Nebraska, Nevada. New 
Hampshire, New Jersey, Ohio, Oregon, Pennsylvania, Rhode 


Island, South Carolina, Texas, Virginia, Washington Territory, 
and Wisconsin on from one to five days. In states and terri- 
tories other than those named no solar halos were reported, 
They were reported in the greatest number of states and terti- 
tories, eight, on the 23d; in seven, on the 13th; in from one 
to six, inclusive, on the Ist, 5th, 6th, 8th to 42th, inclusive, 
14th to 22d, inclusive, and from the 24th to 31st, inclusive. 

Lunar halos were most frequently reported in Louisiana and 
South Carolina, where they were noted on seven dates; in 
Alabama, Illinois, Indiana, Iowa, Kansas, Massachusetts, 
Michigan, Minnesota, Mississippi, Nebraska, Nevada, New 
Jersey, New York, Ohio, Pennsylvania, South Carolina, Ten- 
nessee, Virginia, Wisconsin, and Wyoming on from one to five 
dates. In states and territories other than those named no 
lunar halos were reported. They were reported in the greatest 
number of states and territories, nine, on the 8th, and in from 
one to five, inclusive, on from the Ist to 7th, inclusive, 9th to 
15th, inclusive, 18th, 22d, 23d, 27th to 31st, inclusive. For 
dates other than those named no lunar halos were reported. 

METEORS. 

The distribution of meteors by dates was as follows: Ist, 
Kalamazoo, Mich. 3d, Teviston, Ariz.; New Orleans, La, 
5th, Louisville, Ill. 7th, Yellow Springs, Ohio. 9th, Chat- 
tanooga, Tenn. 10th, Charleston, 8S. C. 11th, Springfield, 
ll.; Yellow Springs, Ohio. 12th, Springfield, Ill. 13th, Wa- 
verly, Ohio. 14th, New Orleans, La.; Dudley, Mass. 15th, 
Whipple Barracks (Prescott), Ariz.; Kissimee, Fla. ; Charles- 
ton, [ll.; Dudley, Mass.; Beverly, N. J. 16th, Wheatland, 
Cal.; Crowley, La.; Sault de Ste Marie, Mich. ; Lewer’s Raneh, 
Nev.; Riddleton, Tenn. 17th, Tenafly, N.J.; Cedar Springs, 
8.C. 18th, Chicago, Ill.; Concordia, Kans.; Amherst, Mass.; 
Wedgewood, N. Y. 20th, Thornville, Mich.; Rolling Green, 
Minn.; Nashua, N.H.; Wilmington, N.C. 21st, Wedgewood, 
N.Y. 22d, Brownsville,Tex. 23d, Sault de Ste Marie, Mich.; 
Nashville, Tenn. 24th, Keeler, Cal. 25th, Villa City, Fla. 
26th, Berkeley, Cal.; Kissimee, Fla.; Thornville, Mich. 27th, 
Whipple Barracks, Ariz.; Little Rock, Ark. 28th and 29th, 
Mesquite, Tex. 30th, Kissimee, Fla. 31st, Villa City, Fla.; 
Charleston, Ill.; Riddleton, Tenn. 

Charleston, 8. C.: a large meteor was observed in the north- 
western sky at 8.30 p. m., 10th. It was shooting down to 
wards the horizon, with considerable rapidity, and burst when 
in about altitude 20°. Huge flakes of what appeared to be 
molten fire flew in different directions, and disappeared.— The 
Daily Sun, Charleston, 8. O., July 11. 

Springfield, [ll.: a very brilliant meteor was observed in the 
northern sky shortly after 11 p. m., 11th. As the meteor fell 
it resembled a large sky rocket descending to the earth, and 
while visible it changed colors several times. 

Wheatland, Yuba Co., Cal.: a brilliant meteor was observed 
at 9.16 p. m., 16th. It consisted of a large pear-shaped ball 
of white light, followed closely by a smaller red one, falling 
slowly in a southeasterly direction at an angle of 45°. Imme- 
diately before disappearing the meteor burst like a rocket.— 
Report of Mr. William Lumbard. 


. when about 10° above the southeastern horizon. 
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Concordia, Kans., 18th: a bright meteor was observed pass- 
ing from east to west at 10.15 p. m., leaving a streamer of 

white light 60° long in its wake. 

Wilmington, N. C.: a brilliant meteor flashed across the sky 
from north to south at 11 p. m., 20th. The meteor left a 
silvery trail of light, like that of a sky-rocket, and when near 
the earth it burst into fragments and disappeared from view. 

Nashville, Tenn.: a brilliant meteor was observed at 9.15 
p. m., 23d, about 2° southeast of the zenith, and disappeared 


Whipple Barracks, Ariz.: a brilliant meteor was observed 
at 11 p. m., 27th, in azimuth 100° and altitude 75°; it travelled 
about 25° in a westerly direction and disappeared. 

Little Rock, Ark.: a number of meteors were observed dur- 
ing the evening of the 27th, one of which was very bright, 
and was seen at 9.18 p.m., moving slowly from south to north, 
and having a bright orange-colored trail. 

Charleston, Coles Co., Ill., 3lst: a meteor was observed in 
the north, in altitude about 20°, at 8.40 p. m.; it shot across 
the sky in a southward direction, leaving a long white trail of 
light in its path. The meteor disappeared when about the 
same altitude in the south.—Report of Mr. J. B. Dazey. 

MIRAGE. 


Mirage were observed at Leech Farm, Dak., 30th, and at 
Traverse City, Mich., 31st. 
SAND STORMS. 


San Carlos, Ariz.: a severe sand storm occurred between 
7.25 a.m.and 11.30 a.m., 3d. The sand and dust were so 
thick as to obstruct the view, objects six feet distant were not. 
discernible, and the furniture in closed houses was covered by | 
a layer of sand and dust one-eighth inch indepth. Sand storms | 
have also been reported at Fort McDowell, Ariz., 11th, and at 
Wileox, Ariz., 6th, 12th, 28th, 29th. 


DROUGHT. 

Winnemucca, Humboldt Co., Nev., 19th: reliable state- 
ments show that, in consequence of the prolonged drought, 
wheat sown last December yet remains in the ground plump 
and hard as when harrowed in. The ground was then dry, no 
rain having fallen for months, and if never has been moist 
enough since to sprout the grain. There are hundreds of 
acres sown to wheat and several acres sown to alfalfa, on the 
meadows, not one grain of which has sprouted, and the seed 
is apparently as sound as whea it was sown. 30th: distress- 
ing accounts of loss of cattle from the scarcity of water along 
the Humboldt River continue to reach here. From Humboldt 
House, this county, west, the water holes in the Humboldt 
River bed are said to be lined with the decomposed carcasses 
ofdead animals. The water in the sloughs and holes is im- 
pregnated with alkali, and when cattle, almost dying with 


| ous water to kill them. A similar condition prevails on the 


Little Humboldt.—The Silver State, Winnemucca, Nev., July 
19th and 30th. ; 

Fresno, Cal., 3lst: King’s River, from where all the canals 
for irrigation in this section lead, is lower than it has been for 
seven years, and several of the large canals are closed. The 
water in this section is scarce. 

Salt Lake City, Utah, 3lst: the drought, which has pre- 
vailed during the entire month, continues. All vegetation in 
this section is withered, and the water is scarcely sufficient for 
household purposes. 

Helena, Mont., 3lst: the drought, which was already felt 
on the 30th of June last, has continued throughout this month, 
the amount of rainfall during the month being too small to be 
of any benefit. The crops iu this section are completely 
ruined, some of them cannot even be cut for fodder, and the 
grass on the ranges has dried and blown away. 


SUN SPOTS. 


Mr. John W. James, Riley, McHenry Co., Ill.: none seen 
until the 12th, when the large spot reappeared; on meridian 
18th, and disappeared by the solar rotation late on the 24th. 
From the 15th to the 21st two groups, very changeable, daily, 
of small spots were seen. 26th, small spots formed near the 
west edge; gone on the 28th. Still another new and changeable 
group formed near the east edge on the 30th and 31st, passing 
the sun’s meridian August 2d. Mr. C. E. Bazzell, Leaf River, 
Ogle Co., Ill.: 13th, large spot appeared on the east limb by 
solar rotation, disappearing by solar rotation on the 24th. A 
new outbreak occurred just north of this spot while near the 
meridian on the 18th, subsiding on the 22d; this spot is a 
second period of the June 16th disturbance. 14th, small group 
newly formed near the meridian, disappearing on the 16th. 
28th, a group of variable spots formed two days west of the 
meridian, disappearing in faculz on the 30th. 29th, a variable 
group observed, two days in, on east limb, increasing on the 
3lst. Mr. M. A. Veeder, Lyons, Wayne Co., N. Y.: Ist, an 
extended group of facule was appearing by rotation, and con- 
tinued active throughout its entire transit, being seen at the 
western limb on the 9th and 10th. This group returned also 
by rotation on the 26th, the small spots having formed mean- 
while. On the 7th a group of facule appeared by rotation, and 
continued active throughout its entire transit, spots forming 
in connection with it when near the meridian on the L5th, and 
disappearing by rotation on the 20th. On the 10th, 11th, and 
12th, an extended group of faculz with a very large spot, seen 
also in June, came into view and persisted throughout the 
entire transit. On the 15th, facule appeared by rotation, and 
persisted, becoming the seat of a group of small spots when 
near the western limb on the 26th, disappearing by rotation 


thirst, reach there from the plains, they drink enough of poison- 


on the 28th. © 


VERIFICATIONS. 
FORECAST FOR 24 HOURS IN ADVANCE. Percentages of forecasts verified, July, 1889—Continued. 
[Verifications made by Assistant Professor C. F. Marvin, assisted by Mr. H. 
E. Wiiliams, chief clerk of the Forecast Division. } States. | States. 
‘ The forecasts for districts east of the Rocky Mountains for | 
uly, 1889, were made by 1st Lieutenant Richard E Thomp- | Maryland ..........s0.eeeeeeeeeeees 68.1 || Lower Michigan .........0005 esses 4.0 
son, 6th infantry, Signal Officer and Assistant, and those for| Virginians. ace 
1.8 || Dakota...... 85.2 
States. States, LOUISIANA. 84.0 |, Southern California® 93-7 
75-9 | Eastern New 7 | Tennessee 82-1 || Washington 87: 
ke 77-7 Westerns Pennsylvania ............. I 85-0 | Moutht 
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*In determiuving the month! percentage of weather and temperature combined, the 
Pacific coast states are not included. tThe monthly percentage of weather and tem- 
rature combined is determined by multiplying the percentage of weather by 6, and 
he percentage of temperature by 4, and dividi their sum by 10. The forecasts of 
temperature in districts east of the Rocky Mountains for July, 1889, were, for the first 
time, made with reference to the maximum temperature alone; that is, a prediction of 
warmer or cooler indicated that the maximum temperature of the day desi 
would be higher or lower than the maximum of the previous day. 
FORECAST FOR 48 HOURS IN ADVANCE. 
Appreciating the great importance that long time predictions for the 
neral public the Chief Signal Officer authorized forecasts for forty-eight 
ours, covering the second day, in advance. Such forecasts were optional 
with the predicting officer and were only made when clearly in the public in- 
terest, and covered, in all cases, considerable areas of country, and were not 
confined to localities. 7 
Percentage of verifications of forecasts made for second day in advance: 
Number of predictions made: weather, 19; temperature,41. Percentages of 
verifications: weather, 67.1; temperature, 71.5. Weather and temperature 
combined, 68.9. 


CAUTIONARY SIGNALS FOR JULY, 1889. 


Statement showing percentages of justifications of wind signals for the month | Nebraska 


of July, 1889 : 


Wind Signals.—(Ordered by 1st Lieutenant R. E. Thompson.) T 
number of signals ordered, twenty-three ; justified as to velocity, er hin 
teen ; justified as to direction, twenty-two. All of the signals ordered were 
cautionary. Eleven signals were ordered for easterly winds, of which ten 
were justified, and twelve were ordered for westerly winds, all of which were 
justified. Percentage of justifications, 46.6. 


Percentages of local verifications of weather and temperature signals as report- 
ed by directors of the various State Weather Services for July, 1889, 


ila ila 
£ 
8 | New 8 
Michigan 83-4 | Pennsylvania 1-0 
71.0 80.0 | South 86.0 5 
74-6 85-6 


STATE WEATHER SERVICES. 
[ Temperature in degrees Fahrenheit; precipitation, including melted snow, in inches and hundredths. ] 
The following extracts are republished from reports for July, 1889, 6f the directors of the various state weather services: 


ALABAMA. 


The average temperature for the month has been nearly three degrees above 
the normal, and the month was marked by some very hot days, one station 
registering as high as 100 and several reporting as high as 98. 

At some stations the ay oe has been greatly in excess of the normal, 
injuring the crops in those localities. The average for the state was 1.93 
above the normal. 

The seasons have been very good for the production of cotton and corn, and 
the indications for a good harvest are very flattering, though in some localities 
worms have made their appearance, and much complaint is made of the dam- 
aging effects of rust. 

SUMMARY. 

Temperature.—Monthly mean, 79.8; highest monthly mean, 86.4, at Co- 
lumbiana; lowest monthly mean, 75.6, at Valley Head; maximum, 100, at 
Talladega, 24th; minimum, 62, at New Market and Valley Head, 6th, 9th; 
range for state, 38; greatest local monthly range, 33, at Montgomery, Talla- 
dega, and Valley Head; least local monthly range, 21, at Guntersville and 
Greensborough. gy <P or the state, 6.01; greatest, 9.55, 
at Mobile; least, 1.65, at Talladega. ind.—Prevailing direction, south- 
west.—P. H. Mell, Signal Corps, Auburn, director. 

ARKANSAS. 


SUMMARY. 
Temperature.—Monthly mean for the state, 80.3; highest monthly mean, 
82.5, at Lead Hill; lowest monthly mean, 76.4, at Ozone; maximum, 107, at 
Lead Hill, 18th; minimum, 53, at Eureka Springs, 30th and 31st; range for 
state, 54; greatest local monthly range, 49, at Lead Hill; least local monthly 
range, 19, at Conway. 
Russellville; least monthly, 2.10, at Heber.—Prof. John C. Branner, Li 
Rock, director; W. U. Simons, Sergeant, Signal Corps, assistant. 
COLORADO. 
SUMMARY. 


Temperature.—Monthly mean, 66; highest monthly mean, 77.3, at Cafion 

City; lowest monthly mean, 54.9, at Climax; maximum, 107, at J 

6th; minimum, 25, at Breckenridge, 3d; range for state, 82. 
Precipitation.—Ave for the state, 1.64; greatest monthly, 3.52, at 

Julesburgh; least monthly, 0.10, at Gunnison.—Prof. F. H. , Colorado 


Springs, director; T. W. Sherwood, Sergeant, Signal Corps, assistant. 
DAKOTA. 


SUMMARY. 

Temperature.—Monthly mean, 70; highest monthly mean, 73, at Yankton; 
lowest monthly mean, 58, at Wahpeton; maximum, 106, at Valentine, Nebr., 
5th and 6th, and Roscoe, 6th; minimum, 37, at Brookings, 4th, and at New 
England City, 8th; range for state, 69. 

Prestpltalion, -Asenen for the state, 3.13; greatest monthly, 7.07, at 
Webster; least monthly, 0.63, at Fort Buford; greatest daily, 2.89, at Webs- 
ter, 11th. Wind.—Prevailing direction, southeast.—S. W. Glenn, Sergeant, 
Signal Corps, Huron, in charge. 

ILLINOIS. 
SUMMARY. 

Temperature.—Monthly mean, 74.1 ; maximum, 102, at McLeansborough, 
12th; minimam, 49, at South Evanston, 16th; range for state, 53. 

Precipitation—Average for the state, 4.70. 


for the state, 5.04; greatest monthly, 12.00, at 


Wind.—Prevailing direction, southeast.—John Craig, Sergeant, Signal 
i in charge. 
INDIANA. 


July, 1889, was a wet as well as a cool month. Rains fell quite frequently 
and at many stations in | quantities during a few hours. Everywhere, in 
comparison with the normals, the amounts measured were greatly in excess, 
ranging from 0.67 to 5.56, except at Farmland, where the amount wes slightly 
deficient, 0.15, showing that the rainfall was probably badly distributed. The 

eatest excess occurred in the southern portion, 2.81; in the northern portion 
the excess was 2.04; and the least excess occurred inthe central portion. The 
excess for the state over a normal of seven years was 1.85. The rains were 
Soety accompanied by lightning and thunder, and by hail on the 24th 
and 26th at Butlerville, and on the 26th at Cannelton, Worthington, Craw- 
fordsville, and other neighboring places; that at Crawfordsville was exceed- 
ingly large, nearly as | as hen’s eggs, and the track of the storm was 
about a mile wide. Much damage was done to crops and trees. Some of 
these storms were accompanied by exceedingly strong winds for a short time. 

SUMMARY. 

Temperature.—Monthly mean, 73.9; highest monthly mean, 77.3, at Hunt- 
ingburgh, lowest monthly mean, 7.02, at Columbia City; maximum, 97, at 
Angola, 2d and 10th; minimum, 50, at Delphi and Columbia City, 5th; 
for state, 37; greatest local monthly range, 45, at Mauzy; least local monthly 
range, 21, at Butlerville. Precipitation.—Average for the state, 5.41 ; greatest, 
10.50, at Marengo ; least, 3.10, at Marion. 

southwest.—Prof. H. A. Huston, La Fayette, 
director; C. F. R. Wappenhans, Sergeant, Signal Corps, assistant. 

IOWA. 


July, 1889, ave nearly normal in temperature, rainfall, and cloudiness; 


ttle | southerly winds and calms prevailing; it was, therefore, mainly a favorable 


month for crops. 

The mean temperature of the air was but very little above normal. The 
first two decades were decidedly warm, being 2 above normal; the last decade 
was markedly cool, being over 3 below normal. Nine of the ten hot days of 
the month fell in the first two decades; and the Ist, 8th, and 18th were the 
hottest of these. The last two days were the coldest, being 10 below normal, 
that is, corresponding to the normal temperature of middle September. 

The mean cloudiness was less than normal, and while we had 13 clear days 
there was only 1 cloudy day during July. 

The total rainfall during July averaged about normal for the entire state. 
At the central station it exceeded normal by 14 per cent. Along the Missis- 
sippi, from Lee to Jackson counties, the rainfall exceeded 4.00, nearly reach- 
ing or exceeding 7.00 at Denmark, Muscatine, and Clinton. A broad belt 
extending eastward from Harrison and Page to Johnson and Linn counties, 
also received over 4.00 of rainfall, reaching 7.00 locally in Jasper county. 
The northwest, as far as Kossuth and Harrison counties, generally rece! 
over 5.00, exceeding 7.00 in Monona and Sac counties. 

The total rainfall was least in the north and northeast, from Concord to 
McGregor, and from Mitchell county to Buchanan county; throughout this 
territory, amounting to nearly one-eighth of the state, the rainfall was insul- 
ficient, being less than 2.00. From Concord over Butler to Bremer county 
the rainfall was even less than 1.00. The territory of Iowa not above 
received sufficient rainfall, from 2.00 to 4.00. 

The greatest rainfall occurred on the 2d in the southeast, on the 8th and 9th 
in the north, on the 13th and 14th from Audubon and Adams counties east t0 
the Mississippi, on the 17th in the extreme southeast, on the 25th in the negth- 
east. The A ihest single rainfalls reported are nearly 5.00 in Monona county 
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on the 8th, in Sac county on the 13th, and in Lee county on the 16th.—Dr. Wind.—Prevailing direction, south.—Prof. J. T. Lovewell, Topeka, di- 
Gustavus Hinrichs, Iowa City, director. rector; T. B. Jennings, Sergeant, Signal Corps, assistant. 
IOWA WEATHER CROP BULLETIN SERVICE. KENTUCKY. 
The menth has been unusually favorable for growing crops and for SUMMARY. 


harvesting. The early part of the month, with the exception of the 3d, 4th, 
and 5th, was remarkable for its high temperature, no general but many local 
and severe rain storms. The middle of the month brought general rains with 
continued high temperature. Scott county reported the heaviest single rain- 
fall, 5.14 inches having fallen at Davenport on the 14th during four hours. 
The last part of the month was characterized by a decided deficiency both in 

ipitation and in oy eee Severe hail storms occurred on the 28th in 
the counties of Cerro Gordo and Hamilton, doing considerable damage to 
corn. Light frosts, doing no damage, were reported from Adair county on 
three mornings of the last week. ith the dry weather came an abundance 
of sunshine, which afforded a most favorable opportunity for haying and har- 
vesting. The hay crop has been above the average, and most of it was 
gathered in good condition. Oats, wheat, and other small grain gave an ex- 
ceptionally large yield. 

SUMMARY. 


Temperature.—Monthly mean, 73.8; highest monthly mean, 79.1, at Wash- 
ington; lowest monthly mean, 69.5, at Hampton; maximum, 102, at Blake- 
; Mille acd Jefferson, 18th; minimum, 46, at Hampton, 30th, Bancroft, and 
Amana, 31st; mean maximum, 94.4; mean minimum, 52.6; greatest local 
monthly range, 50, at Glenwood, McGregor, and Jefferson; least local monthly 
, 32, at Independence; range for the state, 56; mean monthly range, 41.8. 
Procipttation.— Average for the state, 4.22; greatest, 8.50, at Glenwood; 
least, 1.19, at Washington. 
Wind. -Prevailing direction, south.—G. M. Chappel, Sergea 
Corps, Des Moines, in charge, Iowa Weather Crop Bulletin Service 


KANSAS. 


The month was characterized by three hot waves, and three wet or rain- 
waves. The former spread over the western division, and extended into the 
middle, but failed to reach the eastern; while the latter were felt mainly in the 
eastern and middle, affecting the western division principally in its extreme 
northern and southern counties. The wet weather has seriously interfered 
with the proper handling of wheat and oats, but, as a compensation, gives a 
spring-like a to all vegetation, and has increased the yield of corn, 

and hay, and given a fine prospect for fruit. 
SUMMARY. 


Temperature.—The temperature is deficient in the eastern and the larger 
part of the middle division. This deficiency is greatest in the northeastern 
and ually diminishes as it proceeds south and west; in the extrem: north- 
east it amounts to about 3, in Leavenworth to 2.5, in Douglas to 2, in Shawnee 
to 2.8, in Woodson to 1.3, in Montgomery it has disappeared, the mean being 
normal. A slight excess in Labette and Cherokee, while the deficiency ex- 
tends to the west of Montgomery, amounting to 2.4 in Chautauqua, but di- 
minishes in Cowley, and is only 0.6 in Sumner. West of Sumner it gradually 
changes, being slightly in excess in the central counties of the western division. 
In the northern counties the deficiency continues to the west line of the state. 
Hot waves occurred on the 5th and 6th, 16th and 17th, and 26th and 27th. 
The second one was the most extensive. There was an increasing tempera- 
ture during the first half of the month, culminating in the second hot wave, 
since which it has been diminishing. The average temperature of the middle 
division is 5 in excess of that in the western, and 1.3 in excess of the average 
of the eastern. 

Precipitation.—The ave rainfall for the state, is 4.65. In the western 
division it is 2.77, in the middle 4.97, and in the eastern 6.20. In the eastern 
tier of counties, south of Atchison, the rainfall is deficient, amounting to 1.78 
in Leavenworth and 1.64 in Bourbon, being nearly uniform. It changes to an 
excess in the next counties west, being about 0.40 excess in Franklin, 1.99 in 
Douglas, 4.15 in Shawnee, 4.11 in Cloud, 1.67 in Woodson, 3.18 in Mont- 
gomery, 4.70 in Chautauqua from whence it diminishes west, being 4 in Sum- 
ner, about 0.50 in southeast part of Ford, while in the central and northwest 
- of Ford there is a deficiency of 1.48, which increased to the Colorado 

’ ree rain-waves crossed the state this month; the first occurring on 
the 8th and 9th, the second on the 13th and 14th, and the third extending 
from the 18th in the western division to the 25th in the eastern, both dates in- 
elusive. It was during this last rain-wave that nearly all of the excessive 
rains Entering the state in Doniphan the rainfall for the month is 
about 4. This rapidly increases towards the southwest, being 8.62 in the 
northeast part of Pottawatomie and reaching 10.00 in Riley; after which it 
diminishes, being 5.05 in Dickinson, 3.65 in McPherson, and 2.99 in Harvey, 
whence it ra idly increases to 7.00 in the southwest part of Reno, which 
amount extends southeast through Sumner, and appears again in Chautauqua 

Montgomery. From Reno the rainfall diminishes to Comanche, in the 
Western part of which it is 2.35, but now rapidly increases to 7.59 in the south- 
West part of Clark, but rapidly diminishes again west of Meade. The 10.00 
rainfall in Riley falls to 8.11 in Shawnee, 7.73 in Coffey, and 6.00 in Woodson. 
Northwestward it falls to 8.29 in Cloud, and increases thence to 11.75 in the 
northwestern part of Jewell, after which it diminishes towards Colorado, bein, 
6.00 in Decatur, and 5.50 in Rawlins. From the north the monthly rainfi 
rapidly diminishes towards Ellis and Trego, but slowly diminishes from Trego 
to the west line of the state. There is a slight increase in Lane and Ness, 

the diminution from Barton west is tolerably uniform. 


, Signal 


Temperature.—The mean temperature of the state for the month, as deduced 
from the tri-daily observations, was 75.1; from the average of the mean maxi- 
mum and minimum temperatures, 76.4. These figures show the temperature 
of the month to have been about 2.0 less than the normal. The highest re- 
corded was 98, at Richmond, 7th, and the lowest 50, at Pellville, 16th. 
The average monthly range of temperature was 32.9; the greatest 43°, at 
Pellville, and the least 21, at Franklin. The average warmest day of the 
month was the 9th, and the average coolest the 4th. The temperature was 
remarkably uniform throughout the month, and the periods of excessive heat 
were very few and of short duration. 

Precipitation.—The average rainfall for the month was 5.62, which is about 
1.00 in excess of the normal. The largest monthly rainfall, 8.75, occurred at 
Bowling Green, and the smallest, 2.86, at Ashland. The precipitation was 
very unevenly distributed throughout the state, the southern and western por- 
tions reporting a large exeess, while in the northern and eastern portions a 
considerable deficiency exists. At Louisville on July 31st the rainfall for the 
year since January Ist was 8.91 less than the normal amount. Excessive 
rains fell in most parts of the state on the 28th. The average number of rainy 
days for the month was 10; cloudy, 12; partly cloudy, 10; and clear, 11. 

Wind.—Prevailing direction, southwest.—Dr. EF. A. Grant, Louisville, 
director; Frank Burke, Sergeant, Signal Corps, assistant. 


LOUISIANA. 


There was quite a heated spell from the 14th to the 23d during which the 
maximum temperature was generally between 90 and 98 at the majority of 
stations. The minimum temperatures of the month occurred on the 28th to 
81st in all sections of the state. The average temperature of the month for 
the state was within a few tenths of a degree of the normal for the month, and 
the rainfall was slightly in excess as compared with the normal for the state. 
The excess of rain in the northern section of the state was 1.50, and in the 
southern section less than 0.20. 

SUMMARY. 


Temperature.—Monthly mean, 82.1; highest monthly mean, 84.3, at Winn- 
field; lowest monthly mean, 78.2, at Amite; maximum, 102, at Cameron 
2ist; minimum, 53, at Convent, 31st; range for the state, 49; greatest local 
monthly range, 44, at Clinton; least, 19, at Shell Beach; mean daily range, 
18.8. 

Precipitation.—Average for the state, 5.82 ; for the northern section, 5.50; 
southern section, 6.04; greatest local monthly rainfall, 10.49, at Houma; least, 
2.13, at Minden; greatest daily rainfall, 4.07, at Monroe, 22d. 

Wind.—Prevailing direction, southwest.—R. E. Kerkam, Sergeant, Signal 

Corps, New Orleans, in charge. 


MICHIGAN. 


The temperature for the month has been below the normal in all sections. 
The rainfall for the state has been below the normal. The remarkable 
features were the heavy rainfalls of the 18th in the southwest pertion, and of 
the 27th in the central portion. 
SUMMARY. 


Temperature.—The mean temperature for the month, 68.5, is 2.7 below the 
normal of fourteen years. The temperature was below the normal in all sec- 
tions. The highest mean temperature, 76, occurred on the 9th, when the tem- 
perature was 3 below the normal, and the lowest, 62, on the 14th, 15th, and 
81st, when it was 9, 11, and 10, respectively, below the normal. The highest 
mean daily temperature in the past fourteen Julys, 85, occurred on the 17th, 
1878, and the lowest, 60, on the 4th, 1882; the highest monthly mean, 74.3, 
occurred in 1876—’78, and the lowest, 66.7, in 1884. The maximum, 102, oc- 
curred at Lathrop, 7th, and the minimum, 33, at Evart, 24th. Light frost 
was reported in northern portion on 24—25th, but no damage was reported. 

Precipitation.—The —- rainfall for the month, 2.65, is 0.67 below the 
average of fourteen years. The rainfall was above the average in the upper 

ninsula, and generally below the average in the southern. The counties of 

ratiot and Montcalm in the central section, and Allegan, Berrien, Calhoun, 
Branch, Hillsdale, Kalamazoo, Lenawee, Saint Joseph, and Van Buren in the 
southern section, had rainfalls above the average, also the counties of Benzie, 
Crawford, and Grand Traverse in the northern section, while the remaining 

rtion of the state received a rainfall of less than the average amount. The 
sete rainfall of the 18th, in the southwest portion of the southern section, 
was remarkable for the amount of rain that fell in so short a period, the storm 
lasting only about six hours, and in some places ten hours, and the rainfall 
recorded by the gauges was from 3.00 to 5.00. The largest amount recorded 
by any one station was 4.90 at Sturgis, and the next largest amount was 4.59 
at Colon, both stations in Saint Joseph pronase and within a few miles of each 
other. The largest amount of rainfall recorded for the month, 6.83, occurred 
at Colon, and the least, 0.69, at Port Huron. The heaviest rainfall in the 
past fourteen Julys, 5.68, occurred in 1883, and the least, 1.40, in 1886. 

Wind.—Prevailing direction, southwest.—N. B. Conger, Sergeant, Signal 
Corps, Lansing, director. 

MINNESOTA. 


The temperature over the state was quite uniform and differed but slightly 
from the normal, the variation being but 1.0, which was a deficiency. The 


192 MONTHLY WEATHER REVIEW. 


JULY, 1889, 


$< 


average precipitation, 2.93, is about 25 + cent. less than the July normal. 
Geographically the rainfall was not evenly distributed. There was more than 
40 per cent. of an excess in the vicinity of Lake Superior; the counties south 
of the centre of the state and between the Mississippi and Minnesota rivers 
received about the usual amount for July; in other portions of the state the 
precipitation was deficient, notably so in the northwest, near the Red River, 
where the deposit was deficient about 60 per cent. 
SUMMARY. 


Temperature.—Monthly mean, 69.5; highest monthly mean, 72.7, at Pine 
River Dam; lowest monthly mean, 63.0, at Pokegama Falls; maximum, 100, 
at Farmington, 7th; minimum, 36.0, at Pokegama Falls, 30th ; range for state, 
64.0; greatest local monthly range, 54.0, at Pokegama Falls and Moorhead ; 
least local monthly range, 34.0, at Duluth; greatest daily range, 45.0, at Saint 
Vincent, 10th; least daily range, 4.0, at Duluth, 9th, 19th, and 25th. 

Precipitation.—Average for the state, 2.93; greatest, 5.53, at Duluth; least, 

ind.—Prevailing direction, south.—John , Private, Signal Corps, 
Saint Paul, in charge. 
MISSISSIPPI. 


SUMMARY. 


Temperature.—The month showed but slight variations in mean daily tem- 
rature. The normal mean monthly temperature for the state in July is 
1.8, and for this July it was 81. The month began with a mean temperature 
of 80, over the state. This fell to about 75 on the 6th, rose to 80 about the 
10th, and continued above 80 until the 27th, when it fell again, reaching the 
lowest mean temperature of the month, about 73, on the 31st. The daily 
range was never very great, its values falling generally between 10 and 20. 
The greatest monthly range was at Columbus, from 104 on the 19th, to 60 on 
the 6th. The extremes in the state were 104 at Columbus, 19th, and at 
Meridian, 20th and 24th, and 54 at Holly Springs, 31st. Columbus had the 
highest monthly mean, 84.4, and Corinth the lowest, 77.2. The temperature 
during the month was very favorable to the growth of cotton. 

Precipitation.—The ave number of days on which rain fell was twelve, 
the actual number of rainy days varying from four at Hernando, to twenty- 
two at Summit. The average rainfall was 5.42, being 1.58 more than the nor- 
mal for July. The deficiency since January 1st, has by this excess been re- 
duced to 7.88. The heaviest rains in twenty-four hours were at Natchez, 2.00, 
25th; Summit, 2.31, 80th; Waynesborough, 2.00, 7th; Rienzi, 2.79, 14th; 
Louisville, 2.15, 30th; and an unmeasured fall in the vicinity of Winona on 
the 80th, which must have exceeded 3.00. Electrical excitement was shown 
at almost every rainfall. It was very marked in the general rain and wind 
storm of the 28th and following days. During this storm the wind was north- 
erly and cool. A very destructive cloud-burst or local rainfall occurred on 
the 30th in Montgomery and adjoining counties, over an area about thirty 
miles square.—R. B. Fulton, Signal Corps, University, director. 

MISSOURI. 
SUMMARY. 

Temperature.—The mean temperature for July was 76.7. The highest tem- 
perature reported was 107, at Protem, and the lowest, 46, at Ozark. The 
average of maximum temperatures was 82.8, and the average of minimum 
temperatures 57.2, making an average range of 25.6. The highest tempera- 
tures occurred on the 7th, 13th, 17th, 18th to 22d, and 27th, and the lowest 
on 80th and 81st. 

Precipitation.—The average precipitation, 2.93, was 0.11 below the July 
normal. The greatest amount of recipitation reported was, 6.78, at Keokuk, 
Iowa, and, 6.65, at Ironton, and the least, 1.02, at Sedalia. In the state as a 
whole precipitation occurred on 24 days. The greatest number of days of 
precipitation in any one place was 16 days at Cairo, IIL, and the least, 4 days, 
at Carthage.—Prof. Francis E. Nipher, Saint Louis, director. 

NEBRASKA. 


The month has been, both in temperature and rainfall, a month of extremes. 
The temperature has never risen so high nor fallen so low, nor has there been 
so large a rainfall in July since the organization of the service ; the maximum 
temperature has not been exceeded in any month and the rainfall only in the 
month of June, 1883. 

SUMMARY. 

Temperature.—The mean temperature has been 2.0 below the normal, but 
there passed over the state on the 6th and 7th a hot wave, bringing the highest 
temperatures on record, reaching 111 at Mullen and nearly as high through- 
out the western part of the state generally, but diminishing as the wave moved 
eastward, giving temperatures of from 92 to 100 in the eastern part of the 
state. The minimum for the month was 38, at Kimball, which is exceedingly 
low for July. 

Precipitation.—Excepting in the western portion of the state the rainfall 
bas been excessive. The normal rainfall for July is 4.40. The rainfall during 
the present month has ranged from 1.29 at Bingham to 13.20 at Minden. The 
ps oh central portion of the state has been deluged with rain, rendering har- 
vesting difficult and spoiling considerable grain.— Prof. Goodwin D. Swezey, 
Crete, director; G. vi Loveland, Corporal, Signal Corps, assistant. 

NEVADA. 
SUMMARY. 


Temperature.—The weather during the past month has been unusually warm 


in all sections of the state; there was a very large pencentoge of sunshine, 
each station having an average of a little over twenty-four clear days. During 
the last few days of the month smoky and hazy weather prevailed to a con. 
siderable extent all over the state. Two well defined warm-waves 

over the state, the first from the 30th of June to the 5th, and the second, 
which was by far the most intense, from the 27th to the 30th. Nearly all of 
the highest temperatures reported occurred on the 29th. The mean tempera- 
ture for the state, 76.1, is only 0.5 higher than the average, but the number of 
stations which reported maximum temperatures above 100 this month ig far 
greater than that reported during the same month last year. The tempera- 
ture ranged from 119 at El Dorado Canyon, 27th, to 36 at Elko, 16th; range 
for state, 83.0. 

Precipitation.—There were no general and but very few thunder and hail- 
storms during the month. The rainfall, which was very small and much be- 
low the average, was very unevenly distributed, and fell chiefly in the south- 
western part of Elko county, central portion of Esmeralda county, and in Lin- 
coln county. The total absence of rain in the remainder of the state has 
greatly injured crops of all descriptions. Farmers are complaining of lack of 
water in streams and springs, and predict a hard time for themselves and the 
cattlemen. Cattle all over the state are suffering from this disastrous drought. 
Of twenty-nine reporting stations this month only five reported rain, while 
during the same period last year rain fell at nineteen out of a total of thirty- 
three stations, and was well distributed.—Prof. Chas. i 
City, director; H. F. Alciatore, Private, Signal Corps, assistant. 


NEW ENGLAND METEOROLOGICAL SOCIETY. 
SUMMARY. 


Tem .—Monthly mean, 68.4 (107 stations); highest monthly mean, 
72.8, at Olneyville; lowest ee ae 60.7, at Eastport; maximum, 97, 
Berlin Falls, Ist; minimum, 33, at Berlin Falls, 16th; range for New England, 
64; greatest local monthly range, 64, at Berlin Falls; least local monthly range, 
22, at Nantucket; greatest daily range, 50, at Berlin Falls, 6th; least daily 
range, 0, at Groton, 15th. The average temperature for July for 25 stations, 
— records for more than 10 years, is 70.3; the average for July, 1889, is 
= eparture Mew (187 

ecipitation.—Average for New England, 7.61 (137 stations); greatest, 
17.08, 4 New Haven; least, 1.72, at Sorrento. The average precipitation for 
July for 34 stations, having records for more than 10 years, is 4.00; the average 
for July, 1889, is 7.99; departure, +3.99. 

Wind.—Prevailing direction, southwest (23 stations).—Prof. William H. 
Niles, Boston, Mass., president; Prof. Winslow Upton, Providence, R. L, 
secretary; L. G. Schultz, Sergeant, Signal Corps, assistant. 


NEW JERSEY. 
SUMMARY. 


Temperature.—The mean temperature, 73.4, is 1.1 below the average for 
the month, and 2.3 above the average for the corresponding month of 1888. 
The highest temperature recorded was 96, and the lowest, 48, as against 99 
and 45, respectively, during July, 1888. The highest temperatures were gen- 
erally recorded on the 8th, 9th, 10th, and 14th, and the lowest on the 15th, 
16th, 18th, and 24th. 

Precipitation.—The average for the state, 10.19, is 5.87 above the average 
for the month, and is 6.79 above the average for the corresponding month of 
1888. The rainfall was very unevenly distributed. The fierce downpour on 
the 30th and 31st did considerable damage, especially in the vicinity of Plain- 
field and the Oranges. At Plainfield three dams gave way and the entire 
town was flooded. veral | ice houses were destroyed and some of the 
finest residences were damaged. All the Oranges were flooded and many 
houses were damaged or destroyed. Fritz’s dam was swept away, and the 
waters almost completely wrecked Epples Park. The tracks of the Erie Rail- 
road were badly undermined and all traffic was stopped. In East O 
many elegant residences were in an open sea, fences, roads, and all landmar: 
having disappeared. The low meadows along the Passaic River and its 
branches were flooded, destroying thousands of acres of hay. This crop is 
estimated at $5.00 per acre, which shows a loss of from $60,000 to $65,000. 
The most remarkable features of the month were that the thunder-storms 
were generally distant, with almost a total absence of high winds. The rain- 
fall at South Orange, 18.58, is phenomenal, and the wonder is that the dam- 
age is not greater than it was. Five stations report a total for the month ex- 
ceeding 14.00, three exceeding 12.00, and ten 10.00. The excess (above the 
tong at all stations is from 0.34 on the Atlantic coast to 14.26 at South 
ran 
Wind.—Prevailing direction, southwest.—Prof. George H. Cook, New 
Brunswick, director; E. W. McGann, Sergeant, Signal Corps, assistant. 

NEW YORK. 
SUMMARY. 

Tem —The highest temperature, 100, at Utica, 9th, and the lowest, 
84, at Middleburgh, 14th; mean temperature for the state, 69.8. The 
local monthly range of temperature was 57, at Middleburgh, and the least was 
23, at Erie, Pa. The temperature was generally below the normal, excepting 
at Central Park, New York City, where it was 1.9; Factoryville, 0.2; Hum- 

hrey, 1.5; Potsdam, 1.8; Palermo, 1.0; Palmyra, 1.2; Rondout, 1.6; 
Btica, 1.0 above. 

Precipitation.—Average for the state 3.88. The rainfall was generally 

above the average, excepting at Erie, Pa., where it was 1.30; Humphrey, 0.755 
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Rochester, 0.07; and Oswego, 0.20 below. The greatest monthly rainfall was | the highest pry, 102, last year; minimum, 56, at Hohenwald, 31st; this, to- 
14.07, at White Plains; and the least was 1.68, at Erie, Pa. Average number | gether with the July minimums of 1883 and 1887, is the highest during the 


of days on which rain fell, 13. 
Wind.—Prevailing direction, west.—Prof. E. A. Fuertes, Ithaca, director; 
L W. Brewer, Private, Signal Corps, assistant. 
OHIO. 
SUMMARY. 


Temperature.—The mean temperature of the northern section was 71.5; of 
the middle section, 72.5; of the southern section, 74.1, and of the state, 72.7. 
These means are 0.4, 0.7, 0.7, and 0.6 below the average for the sections and 
state for July; maximum, 98, at Wapakoneta, 9th; minimum, 46.5, at Wau- 
seon, 25th. This is the highest minimum on record for the month of July 
since the opening of the bureau. The mean daily range of temperature was 
20.8. The greatest daily range was 40, at Wapakoneta, 9th, and the smallest, 
6, at Hanging Rock, 24th. 

Precipitation.—Precipitation was general and heavy in all sections on the 
9d, 3d, 13th, 14th, 15th, 18th, 19th, 28th, and 29th; in the northern section 
on the ist and 10th, and in the southern section on the 11th, 24th, and 26th. 
Local rains occurred in all sections on the 4th, 22d, and 81st; in the northern 
section on the 30th, and in the middle and southern sections on the Ist, 10th, 
and 20th. The following unusally heavy rainfalls were reported: 1.15 in one- 
half hour, at Dayton, 14th; 1.14 in one and one-half hour, at Greenville, 
14th; 2.00 in forty-five minutes, at Pomeroy, 30th; 1.87 in one and one-half 
hour, 13th, and 3.50 intwo hours, 18th, at Canton, and 5.50 in three and one- 
half hours, 18th, at Logan. A severe local storm occurred at Princeton, 
Butler Co., on the evening of the 18th. The mean rainfall in the northern 
section was 3.34, which is 0.02 below the average; 4.24 in the middle section, 
and 56.18 in the southern section. These means are 0.53 and 1.58 above the 
averages for these sections for July. The mean for the state, 4.25, is 0.68 
above the average. The deficiency in rainfall to August 1st amounts to 1.14 
in the northern section; 4.29 in the middle section, and 4.97 in the southern 
section. The average deficiency for the state is 3.46. 

Wind.—Prevailing direction, southwest.— Prof. B. F. Thomas, Columbus, 
director; Lieut. Charles E. Kilbourne, secretary; C. M. Strong, Corporal, 
Signal Corps, assistant. 

PENNSYLVANIA. 


SUMMARY. 


Temperature.—The mean temperature was 71.2, which is about 1.0 below 
the normal, and 2.0 above the corresponding month of last year. The great- 
est departures were in the eastern border counties. The mean of the maxi- 
mum temperatures was 81.3, and the mean of the minimum 61.8, The highest 
temperatures reported were Charlesville, 96; en and Greenville, 
95; hilipsburgh, Coatsville, Grampian Hills, Bethlehem, New Bloomfield, 
and Philadelphia, 94. These occurred on the 9th and 10th. The lowest 
temperatures were Coudersport, 39; New Bloomfield, 40; Wellsborough, 
Columbus, and Dyberry, 42. 

Precipitation.—The rainfall averaged 6.80 for the state, which is an excess 
of from 2.00 to 3.00. The month was very humid and tropical in character. 
Rains were frequent, and varied from light to torrential over areas little distant 
from each other. In many places heavy downpours occurred, which were 
disastrous, and entirely local in character. On the 30th and 31st very heavy 
tains occurred over the eastern part of the state, which caused heavy floods. 
The Schuylkill was reported the highest since the flood of 1869. Its banks 
were overflowed, and it is estimated that at one time ten feet of water were 
over Fairmount dam. The largest totals for the month were: Lansdale, 
16,02; Ottsville, 13.19; Coatsville, 12.93; Frederick, 12.69; Pottstown, 12.50; 
West Chester, 12.49; Smith’s Corner, 12.30; Point Pleasant, 12.30. The 
smallest were Greenville, 1.04; Erie, 1.68, and Columbus, 2.00. The excess 
of rainfall extended into New Jersey, Eastern New York, and Connecticut; 
also, Delaware and Maryland. 

Wind.—Prevailing direction, west.— Under direction of the Franklin In- 
stitute, Philadelphia; T. F. Townsend, Sergeant, Signal Corps, assistant. 

SOUTH CAROLINA. 
SUMMARY. 


Temperature.—The mean temperature for the month, 79.5, is 0.6 above the 
ermal for the last three years; highest monthly mean, 82.6, at Jackson- 
ugh; lowest monthly mean, 75.8, at Camden; maximum, 102, at Green- 
wood, 11th; minimum, 51, at Cedar Springs, 6th; range for state, 51. In 
most instances the maximum temperature occurred on the 11th, and the mini- 
mum on the 8th. 

Precipitation.—The average rainfall for the state, 7.18, is 1.03 above the 
normal of the last three years; greatest monthly, 10.8, at Cheraw; least 
monthly, 2.70, at Timmonsville; greatest daily, 3.38, at Columbia, 30th. 
Average number of rainy days, 13.2. 

Wind.—Prevailing direction, southwest.—Hon. A. P. Butler, Columbia, 

; H. C. Seymour, Private, Signal Corps, assistant. 
TENNESSEE. 
SUMMARY. 


Temperature.—The mean temperature, 76.8, is very nearly the normal for 
de seven years; highest local monthly mean, 81.7, at Woodstock; lowest 

ial monthly mean, 70.3, at Fostoria; maximum, 97, on the 22d, at Wat- 
Kins, and on the 24th at Hohenwald; this was the lowest July maximum re- 
torded during the past seven years, except that of 1876, which was the same; 


period named, | was 10 above the average for that period. The highest 
temperature was recorded generally on the 10th, 11th, and 24th in the east- 
ern division, and on the 10th, 18th, 23d, and 24th in the other two divisions. 
The lowest temperature was generally recorded on the 5th. The daily ranges 
of temperature were less than the normal. 

Precipitation.—The average precipitation for the state, 5.33, is 1.29 above 
the July mean of the past seven years, and is the greatest July average during 
that period, except in 1884, when it was 5.55. Of this amount the eastern 
division received an average of a little more than 5.00, the middle division 
about 6.00, and the western division nearly 4.50. The rains fell in various 
— of the state on twenty-eight days, only three days, the 5th, 6th, and 8th, 

eing reported without measurable rain. There were about sixteen days of 
general rains. The days of the greatest rainfall were the 11th to 14th, 25th, 
26th, and 28th. The rains were generally well distributed, although some 
very heavy local falls were reported. The greatest local daily rainfall occurred 
at tapanie h, where 7.58 fell from 9 a. m., 12th, to 1 & m., 13th, twenty- 
eight hours. The greatest local monthly rainfall was 9. , at Fostoria, and 
9.02, at Ashwood. This amount has been exceeded only once during the past 
seven years, in July, 1884, when 10.62 fell at Manchester. The least local 
monthly rainfall was 1.66, at Watkins. Most of the rains during the month 
were accompanied by electrical disturbances, which in some instances were 
quite severe, and some of them with winds, notably on the 14th, 15th, 
20th, 24th, and 28th. The storm on the last named date was the most severe 
and the most widespread during the month, and did immense damage to the 
growing crops, fencing, and timber, and in some localities, where it assumed 
almost the character of a tornado, houses were blown down or unroofed. 

Wind.—Prevailing direction, southwest.—J. D. Plunket, M. D., Nashville, 
director; H. C. Bate, Signal Corps, assistant. 

TEXAS. 
SUMMARY. 


Te ature.—The mean temperature for the month was from 2 to 8 above 
the normal over that portion of the state north of the thirtieth parallel and 
east of the ninety-eighth meridian (west from Greenwich), over the eastern 
portion of the Panhandle and the extreme western part of the state. Over 
the other portions of the state, except at Galveston and Brownsville, where 
the normal prevailed, the temperature ranged from 2 to 6 below the normal. 
The greatest deficiency occurred at Silver Falls, where the mean temperature 
for the month was 6 below the normal, and the greatest excess at Dallas, 
where the mean for the month was 3 above the normal. The mean temper- 
ature for July over the state was 80. The highest temperature reported was 
108, from Fort Elliott on the 27th, and the lowest, 50, from Hartley on the 23d. 

Precipitation.—The rainfall for July was very unevenly distributed, and 
was from 1.00 to 3.00 below the 18 year normals for the month, except over 
Dallas, Tarrant, and Johnson counties, where there was an excess ranging 
from 4.00 to 6.00. The rainfall along the coast was less than 1.00, except be- 
tween Columbia and Port Lavaca, where from 1.00 to 4.00 fell.—D. D. 
Bryan, Galveston, director; I. M. Cline, Sergeant, Signal Corps, assistant. 


Meteorological record of Army surgeons, voluntary, and other co-oper- 
ating observers, July, 1889. 


| | ahrennelt) | 
| renheit. § renheit. é 
A Ins. Arizona—Cont’d ° | ° | Ins. 
Bermuda f....-...- 7o* 4-07 || 102 73 87-5 | 2.16 
Butler f....cccccccs 93 68 9 | 6.78 || Casa Grande*.. 116 | 93-0 0.00? 
Citronellet.......- 68 | 82-1 | 8.34 | Cedar Springs ..... | 2.60 
Columbiana t...... % 65 | 78-0 | 5-03 | Curtis 69 77-0 | 2-53 
Decatur (2)t......+- 98 64 80.0 |10-63 || Flagstaff........... 102 40 68-6 | 5-00 
Elkmontf 8.51 || Florence .......... 89-8 |..... 
Eufaulat.........+- 68 | 6.24 || Fort Apache ....... 102 $5 76.2 | 2-68 
Evergreen t.......- 99 68 | 82.0 | 4.00 || Fort Bowie ........ 101 79:1 | 2.48 
Fayette C.H.f..... or | 63 78-0 8.10 || Fort Huachuca ....| 96 $5 zo | 3.66 
Fort Depositt..... 98 | 69 | 81-8 | 7-22 || Fort Lowell....... III 3 -6 | 3 
Greensborough ft... 72 | 81-7 +P Fort McDowell ....|117_ | 67 | 92.0 4 
Guntersvilleft..... 68 | 78.0} 2. Fort Mojave ....... 120 72 
Livingston (1)f..... 94 68 | 79-5 | 6.80 || Fort Verde........|110 -6 | 3-40 
Livingston (2)T..... 66 79-4 6.27 | Gila Bend*.,.......\112 FY 95-1 | 0.36 
Luverne f......-++ $3 70 | 5-19 Globe 1.36 
Mariont 94 | .62 | 77-4 | Holbrook *......... 100 Pe +3 | 2.06 
Motest......sseseee 92* | 62 | 79-4 | 8.66 || Lochielg........... 100 a3 3-77 
Mount Willingt*..| 94 | 70 79-5 8-45 || Maricopa*......... 11s | 80 93-7 0. 55 
Mt. Vernon B’ks...|100 65 1.0 Pantano ® 7° | 3-22 
New Market t...... 88 39 San Carlos.......... 64 | 85.8 | 1.67 
100 1-0 | 4. San Simon* ........ 110 7o | 81.8 |..... 
Pine Applet........ 100 66 10.19? || Signal 114 68 | 93-0; T. 
98 67 | 82.6 | 4.80 || Strawberry .... 2.10 
Talladega | 67 | 82-5 1.65 | 1.80 
Tuscaloosa ........ gt 66 | 80. || Tip 2-50 
Tuscumbia (1) ..... 92 68 | 77-6 | 8-13 || Tombstone ........ 99 63 78-6 3-59 
Tuscumbia (2)f....) 94 58 6.17 || Tucson (1)*........ 105 | 66 5: 
Union Springs ..... 98 70 8 | 2.46 || Tucson (2)*........ 1 5° | 73-8 |0o-00? 
Uniontown ........ 94 67 | 80.9 8-73 || Volunteer Springs . pe 26? | 67-6 | 2.50 
Valley Headt...... 95 62 255, 2.86 | Walnut Grove...... seccelocccccloceses 2.10 
Wiggins ...........\102€| 62¢| 82.8¢ 7.41 || Wilcox*........... 105 82.9 | 3-62 
Arizona, Willow Springs 
Antelope Valley 1.67 (Apache county) 2-74 
Ash Canyon. 4-42 | Willow 
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Meteorological record of velentary observers, &c.—Continued. 


Meteorological record of voluntary observers, &c.—Continued, 


(Fahrenheit. ) 


| | 


Arizona—Cont'd. 


Windlow 10% 
Yuma 108 
Ar 
Arkansas City t.... 
96 
Camden 94 
CONWAY 
Dayton? . 3 
Devall's 
Dorado 1 
ureka Springs.... 
Forrest city 
Fultont.. 
Heber .... 7 


(2)f. 
ot Springs 
Lead Hille. 
Little Rock 
Lonoke ... 
Malvern 

Monticel 


See: 


Pine 
Prescott f.. 


Stutt 
Texar anat.. 
Washington t 
Winslow..... ee} 
British Columbia. | 
New Westminster . 
Jalifornia. 


Alcatraz Island .... 
Almaden*........+- 
American Hill*..... 100 
104 
110 
Angel Island....... 81 
Antioch ® ........++ 104 
Aptos 80 
Athlone ® ......+++. 
Auburn ®........+++ 105 
Bakersfield *....... 112 
Barstow 112 
Beaumont *........ 113 
Benicia Barracks .. 99 
Berendo *........+- 113 
Berkeley .........+ 35 
Bishop Creek*..... 114 
Brentwood*........ 105 
Brighton*....... 104 
Cactus® 122 
Caliente® .... ...++. 112 
Calistoga ® 104 
Castroville®.......| 69 
Centreville *....... 100 
CHICO 
® 
Colfax ® 102 
Colton 
Crescent City ...... 
Davisville® .......+ 105 
Delano ® 
WNOY © 95 
Dunnigan *........+ 105 
Edgewood *........ 100 
El Dorado ........ 106 
migrant Gap*..... go 
Esperanza *. 
Evergreen . 
Felton 
Florence ® .......++| 95 
Folsom 109 
Fort Bidweil...... 9 
Fort Gaston ....... 110 
Fort Magon.......+! 
Fresno® 
9 
Gilroy ® W 
Girard 102 
Glen Ellen® .......|103 
Goshen ® 110 
Hollister*......... W 
Hornbrook*........ 107 
Hydesvillet....... 
Indio ® 
Iowa Hill *......... 100 
107 
Keene ® 


104 
Kingsburgh * ...... nna 
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enhe 
Seati : ‘ahrenheit.) & | ( ren 
Ins. California—Cont'd. ° | Ins. | Cali ornia—Cont’d. | ° bd Ins. 
0.65 King City®........- 97 40 | 62.0 0.00| Williams *......++- 115 66 | 93-9 0-00 
0. 00 Knight's Landing®. 104 47 71-2 0.00} Willow 112 | 79-4 0-00 
La 54 | 81-5 0.00 Willow (2)®........ 109 | 82.2 0.00 
5- Lathrop ° 48 | 75.8 | Winters *..........110 | 85-5 0-00 
| Laurel *.........+++| $s | 0.00 | Woodland *........ 100 54 | 75-8 0.00 
4-15 | Lemoore®........../111 3 85-9 0. 00 Canada. 
4-07. Lewis Creek*......|110 64 0.00 | McGill Col. Obser- 
3-16 2 66.8 0.00 votery, 88 | 52 | 68-0 7.16 
5-75 ivingston *. ...... 110 $2.1 0.00 | 
5-27 Long ach 64 | 72-2 0-00 78 | 29 | 57-8 1-53 
3s Angeles*....... 100 72-0 0.00 | ASPEN 
3-41 | Los Banos *........|110 | 81.8 | 0.00 Breckenridge . 83. ‘| 5 ‘| 50-4 1-45 
2.98 Los Gatos*.......-| 99 | 72-3 0.00 Cafion City........- 102 52 | 77-3 1-07 
2.10 Mammoth Tank *.. 120 100.2 0-00 | CLIMAX... 54-9 | 1-48 
3-87 Martinez*.......-+| 94 54 | 70-3 0-00 87 | 43. | 60-4 0.68 
3-0 Marysville *.......1 60 | 86.1 0.00| Deltat........- 1059 | 74-7 | 0-75 
$48 54 | © 0.00 Bolly 63 | 30 | 44-2 
3-30 Modesto | 0.00 | Bagle 1.80 
3-62 | Mojave 7o | 81 o.00| Elkhorn........ 
3-26 | Montague *......../104 70 | 8-3 0.00} Fort Collins ....... 97 | 38 | 68.3 0.78 
4-35 | Monterey * ........ 59 | 64-5 0.00| Fort Crawford ..... 98 47 | 72-5 0-82 
4-50 | Monterey * ( Hotel Fort Lewis ........ 88 45 | 65-8 3-26 
4-63 del 60 | 67.2 0.00| Fort | 50 | 72-6 2.65 
4-84 Mount Hamilton...) | 92 50 | 70-7 0.00| Fort Lyon......-.- 109 | 43 | 76-6 2.62 
9-50 | Napa®........ 53 | 67-0 | 0.00| Fraser® ¢........++- | 45 | 96-5 | 0-61 
6.27 | National City see | 92 59 | 70-0 | Georgetown.......- 42 | 62-4 1-71 
4-10 77 | 0.08 | Glenwood Springs . 46 | 73-8 0-51 
12.00 Newark®*:........++| 90 57 | 66-8 0.00| Grand Lake*....... 34 | 60-0 0.86 
5-09 55 | 77-2 0.00| 9 48 | 74-4 I-90 
5-to 60 | 79-9 0.00 Gunnison 60-2 | 0-10 
-98 95 55 | 68-3 0.00} 46 | 66.8 2-59 
2 60 | 73-3 0-00 107 | 73-1 3-52 
0- 04 Oakland (2)*....+++) 7° = | 0.00 | 0-68 
Ontario | 80.8 o.00/| Leadville ......+-++ 77 36 | 57-1 0-84 
0-00 | Orland *. 65 | 86.7 0.00| Livermore .... I-47 
0.00 Oroville .....+ 02 | 80.0 0.00! Monte Vista....... 93 38 | 66.1 1.26 
0.00 | 7§ | 56 | 625 0.00) Middle Box Elder.. 0-57 
o-co Paso Robles*.......\104 50 | 73-1 0o.00| Palmer Lake....... 45 | 67-4 | 3-00 
0.00 97 52 | 65.2 0.00| Paoli....... 75-6 | 068 
0-00  Placerville*........ 103 61 | 79-1 0.00 | Rifle Falls 67-4 | 
0.00 ©6Pleasanton®....... |100 61 | 74-6 0.00} Rocky Ford........ 104 4-50 
0.00 ©Pomona*....... 66 | 79-2 0.00| Saguache ......-.+» 94 41 | 66.6 | 0.94 
0-00 of San F ..| 80 | 55-8 0-00 | San Ex.Sta...|... 98 
| 0.00 ONnte (04 | 75-2 0.00| Sun GOW 
| 0.00 ped Blame | 62 | 0.00 | Thon 95 | 41 | 69-7 1-84 
| ding* oe | $3- J IME 3-02 
o-oo Rumsey*.. 110 | 82.9 0.00| Birmingham .. .... ---+- SB 14-19 
| 0.00 Sacramento(1)....-| 96 48 | 68.3 0.00| Canton .........++. 88 
| 0.00 Sacramento(2)*...- 95 | 60 | 74-1 0.00| Clark’s Falls....... -- 
| 0-00 Salinas (1)*d......| 78 57-t 0.00 | Colchester ......--- 86 | §0 8-9 
| 0-00 Salinas (2)*......+-| 67 3 60-3 0-00 
| 0-00 Sanger Junction®.. 67 | 80-4 0.00} Fort Trur 93 | SE | 73-4| 7-53 
0.00 | San Ardo*...... 52 | 68-3  0.00| Hartford(2)..... 10:97 
| 0. 00 85 | 59 | 0.00| Lake Konomoc .... 10-31 
0. 00 n Fernando*..... 11 79 0.00 | Lehanon .......++++ 11.37 
| 0-00 | San Gabriel *....... 108 0.00 | Mansfield .......... 86 49 | 67-9 11-39 
o-oo José 93 55 | 66.1 0.00 Middletown ....... 88 50 | 68-9 13-43 
o.oo Luis ose 47 | 64.4 0.00| New Britain .......-. 
0-00 San Mateo*.......- 3 50 | 60.6 0.00} New Hartford(1)*. 86 40 | 63-6 Io 
o-oo Mi | 72.9 0.00} New Hartford(2)....--- 11-70 
|}o-00 San Pedr | 74.6 0.00} North Woodstock... 34 
| Santa B 62 | 73-7 0-00| 
|o.00 Santa Barbara (1). 62.2 0.00} Sheltom 15-55 
Santa Barbara (2)*. | 69.7. 0.00] South Manchester . 
o.14 | Santa Clara *....... 49 | 64-6 0.00 Thompson®......... 
o-oo Santa Crus®........ 52 | 67.1 0.00} Uncasville..... 
o.oo Santa Margarita*...'106 52 | 76-9 0.00| Voluntown*....... 56 | 68-5 9 
0.00 | Santa Maria*.......| 86 44 64.9 | 0-00 
0.00 ©Santa Monica® .....| 83 70.8 0.00| Waterbury.......+., 49 | 69-7 10.83 
0. 00 58 72-9 0-00} West 
| Santa Rosa*........ 46 | 65.2 0-00 Dakot 
Seven Palms*...... 82 o.oo | Alexandriat......+- ‘104 42 | 72-4 2-15 
0-00 | 45 | 72-1 0.00) Armour 98 §2 | 71-6 7.03 
0.00 Siss8ON® 60 | 71-3 0.00, Brookings 98 37. | 70-4 2-92 
0-00 50 | 62.9 0.00 | Carringtont. TOL 45 | 67-2 3-03 
0. 00 ©... 86 56 | 64.2 0.00) Clark 100 39 | 6-3 3-69 
0-00 South Side *.......|106 | 77-1 0-00 Davenport . 96 40 70-0 1-50 
0-00 South Vallejo*® ....| 80 50 | 0. 00 De Smet 3 | 69-1 | 4-80 
0.00 100 59 | 72-6 | 0-00} Fort A. Lincoln....| 96 69-7 {+45 
0.00 | Steeles.........++++| 88 44 | 61.8 0.00} Fort Bennett ......1 46 71-9 5.85 
84 43 | 61.6 | 0.00} Fort Buford .... 41 0.6 
0-00 55 70.5 0.00} Fort Meade..... 34 | 6.3 
0.00 | Susanville®........|110 | 52 | 76-5 0.05 | Fort Pembina...... 97 3 66.1 | I 
0.00 | 82.3 0.00] Fort Randall.......1 74-9 5-49 
o.oo Tehama*...... eo 72 | 85.2 | | Fort Sully .... 51 4-15 
o.oo Templeton*......- | 72.5 0.00 | Fort Totten .......| 96 2-05 
ese || Towles 77-3 0-00| Fort Yates .... 10% 3 67-1 | 3-41 
0-00 | 99.5 | 0.00 | | 46 | 63-7 
0-00 | 89.0 0-00] Kimball? 47 70.6 3-93 
0-00 57 | 73-4 0-00| Napoleont....... 96 45 | 67-9 
6‘Truckee *........+- | 0-00 | New England City ft 97 67-2 2. 
0.00 | Tulare 0-00 | 100 | 70.6 | 2-14 
0.00 | Turlock ®......++++| 64 | 81-3 0-00! Roscoe | 42 68-7 3-15 
o.15 Vacaville (1)*....-.|105 74-4 | 0.00 coe 52 | 70-5 
0.00 Vacaville (2)*......|107 | 75-0 0-00 ring Lake*®.....+ 3 50 69-3 “75 
0.00 | vane’ +++ 65 | 0.00 stevie 40 2-24 
aces Joleano Springs *. .|126 80 | 99-8 | 0.00 ahpeton 40 0-94 
Walla WallaCreek*| | 43 70-0/ 43 | 71-0 7-07 
o.oo Walnut Creek . 0-5 0.00) Wolsey 105 44 | 74-1 2-84 
0.00 Westley | 0.00 | Woonsocket ......./ 104 41 | 70-9 3-9! 
| Wheatland...... | 47 | 75-6 | 0-00 Delaware. | 
0.00 Whittier 104 | 9.00) 68 | 77-8 


Temperature. 
( )is 
Stations. 
ashington 8 | 59 | 72.2 
93 | | 72-2 | 9.06 
Altamonte Springst| 95 | 60 | 80-9 /10. 
99 7° | 80,9 | 7- 
Archer fo... 69 | 83-8 | 8.72 
Fort Barrancas......95 | 69 81-7 |12 
Fort Meade*....... | gr 74 | 78.6 Pe 
Homeland *...... 38 73 | $2.3 | 4-50 
Kissimmee Gity.. 7o | 82.4 | 7-04 
Live Oakf........+. 98 62 | 81-4/ 9. 
Manateet.........- # 7° $2.8 |10-08 
Merritt's Island t.. 72 79-6 | 
St. Francis B’ks ... o4 70 80.3 oa 
95 7o | 80.7 | 6.18 
Villa City t* ....... 38 73 | 80.6! 948 
Georgra. 
many d...... | 83-6] 5. 
Athens(1)... 65 78.0 | 2.46 
Athens(2)f.. 62 | 81.6 | 4-06 
Bainbridget.... 7o | 82-6 
62 | 80.6 7.08 
Cartersvillet... 64 | 6. 
Columbusf........ 6 | 
Diamond * 6 76-7 |20.45 
86 73-6 |10.51 
Eastman f.........100 | 66 | 84.2 | 515 
Forsyth *........ 95 73 | 81-5 | 
Fort McPherson...) 96 64 | 79-7 | 8.67 
Gainesville f....... go 64 | 76-9 | 3-84 
Gillsville ........ | 70 | 
Griffin 96 «80.7 | 3 
Hephzibah * ......., 90 72 | 80-6 | 
Jesupt ....... 69 | 83-6 | 8-07 
Macon f..... 68 | 80.3 | 5-95 
| or 61 | 76-3 | O69 
95 67 | 81-0 | 
Millen} “100 | 66 | Sag | 6.8 
94 64 | 80.0 | 
Point Peter®.......-..+- 72 | 81-0 | 435 
Quitman (2)f ...... 98 64 | 81-6 | 7-15 
Smithvillef....... | «6S | 83-6 7-13 
Thomasville(1)...'| 97 69 | 82-3 7-63 
Thomasville (2)f.. 102 69 | 82-4 | 7-64 
Toceoat OF 62 | 78-0 | 7-47 
Union Point f...... 98 60 | 80.0 | 
Washingtonft...... | 62 | 79-6) 4-55 
Way Crosst......... 94 | 70 | 81-8) 583 
Waynesborough f..) 94 65 | 88.4 | 8-83 
West Point t....... 90 72 | 83-4 4-40 
s Ford*.. 90 64 | 75+B 
Boisé Barracks . 102 42 | 74-3 | 0-00 
45 | 72-5 | 0.18 
Fort Sherman . 43. 742 T. 
Lewiston ........++ 55 | 81-5 | 000 
26? | 67-5 | 
tno. j 
GO | §2 | 
Aurora...... st | 71-8 | 
Beardstownt....... 
GO 56 | 72-4 | 471 
Belvidere .......... 91 56 70-8 | 2-39 
Brush Hill........., 98 | 62 | 75-9 | 
Cedarville ........-, 90 | 59 | 43 
Centralia ..........| 96 60 | 77-0 | 410 
Charleston, ........' 93 54 | 74-8 | 5-65 
Collinsville......-.| 94 | 57 | 70-8) 281 
Dwight 94 | $2 | 744) 68 
Fairfield ............ 92 | 62 | 
Flora 93 | S3 | 75-0 | 
Fort Sheridan......| 9! §2 pe | 317 
Golconda . 92 | 06 | 7 | $37 
Grand Towert.. 5-55 
Greenville ........- 95 | $3 | 750) 34 
Griggsville ........ 9! | 747 | 2-87 
Hennepin.......... 95 | 52 | 
Irishtown ........., 94 | ©3 | 77-3) 
sordans Grove..... g2 | | 76-4 | 
os 93 | 06 | 752) +58 
Lake go | 50 | 
Lanark 99 | 57 | 798/08 
Louisville .........| 92 | | 758 | 79 
Mascoutah........-| 94 57 6.4 
Mattoon *........-- 12 | s7 | 
MecLeansborough .. 102 | 55 | 7&9) +z 
Mount Morrist....| 95 | | 70.8 | 3-60 
Olney 95 | 74-6 | 
Palestine?.......-.| 92 | $2 | 
Pana ........+ | bq | 70-6 | 
9 | SS | 758) 
94 | 57 | 76.6 | 
93 | 52 | 7991/48 
Pontiac ..........--| | | 
~ 
ichview 95 | 75°3 | 
| 55 | 69-6) 
Rockford .........- | 52 | 70 | 
Rock Island Ars’l..| 91 | 50 | 79} 
Sandwich *......... 95 61 
| South Evanston 92 | 49 | 68° 4# 
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Meteorological 
record of voluntary obs 
| T 0 ervers, &e.—C 
| (Fahbenheit) .—Continued. 
Stations. Temperature. eteorological record of vol 
| | Stations. (Fahrenheit.) | £ T untary observers, &c.—Conti 
| 3 3 | 3 tions. ahrenheit.) T 
95 | | 71-9 | 3-28 Ins. | Kentucky—Cont’d. i 
White 93 | 60 | 69.3) -54 Belleville*.. | 62 | 5-50 | McHenryt.. ° =| = 
Willow Hill.... | 62 | 78.6 Bendena*t......... | 94 3| 3-84 Mount Sterling 97 62 | 75-7 | Massachusetts—Co 
... | 62 | 75-1 -o7 Brookville* | 6 | .55 | Newport Berrecks. 90 | 62 -7 | 4-36 | Fiskdale n.| ° ° 
Winnebago... 4 | 57 75-0 3-16 Bueklin... \107 | | 8-56 Owenton td 93 58 | 73-4 | §-42 | Ins. 
| SB | 75-4 | 5-70 Buffalo 5-50 | Paducah t | 59 | 75-2 | 4-21 || Fitehba 8-72 
Angola..... | 2-77 Bunker Hill bo 4-15 Pelivillet.......... 74-8 | 6-45 || Fort 84 53 | 68-2 7-17 
Blue Lick 97 54 74-2 Sark ?......... 62 2.27 4 QI | Frami 8 5° 68.4 7 
Batlerville*....... 89 | | 74-2 7.01 Carneiro ....... 7 | 47 9 | 3-99 Shelbyville *....... 59 | | See 
Cannelton cccccerlcoces| 64 76.1 7-63 Cawker City *...... 103 | 60 | 75-9 |11-75 | South Forkt*...... 94 35 79-1 6.48 Groton ille ......+| 86 50 | 70-4 9- 
City... o4 52 5-65 Colby .. | 6 | 3-25| 8 ringfield d OP | 75-8 | 8-41 | 86 45 | 08-4 | 
Dana*d...... 58 4-20 Conway *. 106 | 3-86 Abbeville | Lawr ituate... 72-5 | 8.86 
De Gonia Springs . . 33 | 3-15 Cunningham *......, 8 | | 2.25 | Alexandrias......... ge | | 8 | 10 
Delphia........ bo 75-1 | +00 Dorrance *.. 99 59 | 76. 3-65 | Amite City? ....... 97 65 | 7-49 Leominster........ 8 49 7-04 
92 50 | 5-70 ht ++ 104 54 7 | 103 | 62 78.2 Long = 
Huntingbur; 92 | 60 74-2 3-69 Ellis (2)*......- | 51 | 7-26 9 | 55 3 | 2-68 88 | 
OF | 62 77-3 | 2.13 Ellsworth * ++/TO4 58 -2 1.00 95 | 53 | 79-9 6-96 } 5 69-2 
La Fayette odes | 8 76.2. Fort Hays 62 2.60 | Crowley ..... | 83-1 | 5-77 | ansfield .......... 80 | 52 | 7.6 
Leavenworthi i) 93 47 | 7-sp| Doth 3 | 7 | Bar Medford 85 | 49 | 69-6 10.60 
Marion... | SQ | 76- | 7-52 Fort gr 3 | 76-6 | 3-21 | 8.12 Middleborough ....| 86 cool Boge 
Mausy*.........- 92 | 53 | 72 4 Fort 98 | 55 | 76-0 | 3.39 | Girard?. | 66 | | 30 | 86 | 68-5 | 6-74 
Mount Vernon ( ve | 4-22 Gibson . 275 | Grand Coteau ...... 95 | 70 rw | 5-94 Mystic La -0 | 8.12 
Muncie..... 2)... 94 | 538 76.0 | 5-93 Globe*...... | 47 76-4 6.59 | Hammond 93 | 72 | 82.6 6.10 Mystic 
New Providence g.. 96 | 61 | 73 | 5-94 93 | 62 | | 1.20 | Houma t OF 68 4-28 | Nahant 
Point Isabel * g.. | 54 ++ 104 | “4 5-85 Jackson 94 70 | 8.05 | New | 82 8. 
Princeton ¢.... .... 8 | 54 | 75-1 | +4 | Jeanerette | 0.8 New Bedfor (1)*..) 83 | 65-6 6.28 
....-.... 9% 60 5-03 Grenola* 44 5-40 | Jennings 69 | 80.8 | 2-28 | New 83 53 | 97-3 5-45 
54 | 5-35 ‘102 I-10 | (sit .... | 70 79-4 8-04 | Newbur ord (3)...| 86 52 | 68.1 5.44 
Bashvillet........ | 62 | -0| 4-00 Halstead | 77-6 | 3- | Lake Char] 97 83-5 2-40, Newbu yport (1) ..| 8 bey 
3-0 | 6-25 Havensville*...... 6 | | 77-5. 4-24 | Liberty Hill. | 82.9 6-30 North ryport (2)..|... 52 | 68-1 | 6.79 
| 3-42 Hays Cit 3 | 97-5 | 2-99 | Luling ill 98 68 80.7 | 3-50 North Billegica” 7-01 
Seymour. 64 rey 4-06 | Hi City of 108 75-9 | 8.50 | | 82-5 5-64 St | 727 9-44 
........ 88 | 62 | 7-68 2-90 | Many .. 4-62 | Princeton | 69-5 7-18 
go 60 | 6.74 Hoxiep | 6.00 | Mar 68 | 83-1 | 3-26) 83 | 69.0 6.32 
t OF | 3-92 | | 72-1 6.13 | Maure 3 | 83-8 || Randol 84 bee 8.76 
o2* 53 é.03 || Hymer...... 5-28 | 7 82-4 | 3-75 54 | 69-0 4.30 
re Independence *.... 101 2.70 | Minden t.........-. 96 81.5 | 4-78 | Salem(1)* 88 65.8" 63 
Worthin 3 | 6-93 Junction Cit 8 | 7-27 Monroe 99 82-2 5-05 | Saleen (at 69-8 
| 72 | | 6-40  Kirwint.. | 7-40 | Natchitoches?.....| 98 | ¢ | 83-1 | 9-55 || 
Cantonment 72 | S24 | La Harpe*... | | 68 | 828 $72 Springfield Armr'y. BB 
| 2-39 cose! 94 77-5 48 Pointe aia Hache®; | 81.6 | = 53 71-4 4 
100 bo | Leo? ...... 76.0 | 6.34 | Port Eads 80.8 | 4-30 | 89 53 *| 66.8 
Fort Sill .. eee 103 65 | 0-64 | 45 | 78-2 7-73 Saint 92 72 82-9 6.61 87 st 68.6 8. 
Fort Supply ....... 10g | 58 | 65 | Shell Beach. | | S22 | 8.64 0-000} 8 48 | 69-0 
III 1-81 Macksville*. | 3? 0.65 Sugar Ex. static 93 74 | 4-63 | Wellesie 46 | 69-1 7.92 
Tulsat yt... 100 o| 2-47. Manhatts | lone | 9. de Wi OWD 49 2. 
Baneroft*.......... 92-50 3-95 orse*....... 108 6.87 | 7 | | 65.2 2.07 | Leon de 
Blakeville *. OS | 52.5 | 4-10 Oakley * gO | 50 1.69 Cornish 48 | § Mazatlan emas..| 3 67-5 2.80 
Cedar Ra 102 | 3.48 || Oberlin t......... | 3 | 70.4 | 3-75! 88 3-24 Mexico 89 71-6 4.72 
Clarinda 95 a7 || Ogallah ®........... | 2.75 | Fort 86 M4 | 4-47 ‘Topo Chico 84-2 9.18 
93 | | 72.6| 5-79 Ottawa....... 102 ere 5-50 | Gardiner “4 | @s | St | 65-1 3-40 
| 75-2 | 5-50 presses I. 30 Kennebec Arsenal . is | 78 | 83-8 2. 
92 Rago * 4-40 | Kent's Hill rsenal . 3 | 2 Adamsville 45 | 62.4 | 
Blkader * g2 S | 3-70 100 | 78-9 6.74 | | G2 4-05 
Fayette... | 77.1 | 7.43 | OFOM0 t 83 | 44 | 67-8 | 5-22 | Allegan 
ort Madison*..... 40 | 3-4 2.90 Sedan. 3 4-70 | Petit 83 3 4-98 Alma | 74-2 1.87 
lenwood(1}....... 59 | 69. | 4-31 Sharon Springs j... | 7-84 West ... I 48 60-9 |..... | Arbela T OF 49 | 6-0 3. 
Glenwood (2)*..... | 76:3 | Shockey « ings | 60 5-89) Moryland. 52 | 70-5 | 2.74 
Manson*.... 8 alker* 99 3 | 7-35 | Gamt || Birmi 71. 
iregor*......... | 8 ‘7 | 4-72 Walnut | MeDonogh 8 -o |13-02 | Buch 69-8 1-00 
Mo nt Pleasan 5 47 73-2 95 56 77.6 2-35 | Massac 93 55 9-52 Cassopolis ......... 87 4s | 5-20 
ant Vernon or | 7 | 4-23 Wilson* | 47 7-99 Amherst | 74 2 | 5-90 | Charlevoi 63-4 3-09 
tine \ 1) | 57 | Winona*........... 6 75-3 | 020 Amherst ExSta(1).! 86 Chase 42 | 702 3-82 
Vinton « | 53 | 69-6 | 8.17) B wlin, Green? ...| ge 76. 4-12) jue Hill (valley)... 83 67-8 He r “4 2.98 
rCity* ee 98 3-54 Catlett | 89 6 16 | Cambrid Fite | 70.0 1. 
| 35 | 72-6 Eddyvillet. | 89 | 36 “saa | Chestnut Hill...... | | lea Fort Brady ... 93 
Alliso ‘almouth (2) 546 Chicopee...... 89 5° | 67-0 "53 Fort Mackinac les 2-34 
Ar) m*..... 8 Frankfort (2)t ue 62 ++| 3-60 Clinton 9-23 Fort W 82 3 +2 3.10 
| Greensbur, hi. go | 65 | 8-59 Deerfield(2)*.. 82 Gaylor . 1.69 
| Madisonville? 77-1 6.87 Dudle 89 70.8 | 2.20 
illet*....' 93 | Fall River (1). 86 G | Rapids..... 05-4 | 2 
2.88 iver (1). | Grayling ...... | | 2.55 
all River (2). is ulliver Lake...... 4 35 | 67-2 | 
Hanover ........... 5 42 64. 3°SS 
| Harrisville ........ 8 69:9 
| 1-55 
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Meteorological record of voluntary observers, &c.—Continued. Meterological record of sitiiadin observers, ce. vinaitntesil 
| 
Temperature. Temperature. ‘ Temperature. 
(Fahrenheit. } ( Fahrenheit. ) (Fahrenheit.) 
Stations. | Stations. Stations. & Stations. 2 
on 
higan—Cont’ ° ° ° Mississippi—Cont’d.| ° bg Ina. Nevada—Cont'd. Ins. | New Merico—Cont’d ° Ins. 
Hart 95 5S | 72-3 Water alle 66 -4 | 3-72 | Crane's Ranch . 0. 00 -| 95 147 6 
OS | Jo.5 | 1-52 Waynesboro | Downeyville....... 105 | 79-4 T. T - 100 4:19 
ii ighland Station... 3 1-16 | Waynesboro’ (a)t.. 5-05 | El Dorado.........|119 | 2-32 6 
Hillman | 1.02 | Yazoo City 5°85 (1) | 73-3 | 0-00 *... | H 
Hillsdale .......++. 50 | | 3-54 Elko (2) 36 69-0 | 0. 00 s H 
Hudson 92 68.4 | 4-07 | Boonviller.........|.++- 4-56 | Ely 48 | 74-0 0. 00 2-39 Js 
Tomi... 9S 3 | 2-70 | I-46 | Eureka 106 4 74-5 | 0-01 1-26 Je 
| 67.0 | 1.89 | Conception .......-| 99 | S4 | | 2-71 | 98 79-3 | 0-00 pringer sees) K 
OS 75-6 | 1-59 | Excelsior Springs*. 7 | | 5-48 | Ferguson’s Ranch, .| 104 | 75-5 | 0-00 K 
Kalamazoo ........| 90 | 70.8 ae Fox Creek ........+| 9 | | 76-7 | 2-58 | Genoa........ 44 69-6 | 0-00 TC 45 | 65-8 | 4.47 Le 
Lansing........++++| 90 3 | 70.0 | 2.67 | Frankford (1)*..... 8 46 | 73-3) 3-69 | Golconda *......... 104 67 | 82.1 | +00 | Angelica 44 7-4 | §-00 le 
Lathrop .....+. 40 | 67.5 | 3-02 99 | 52 | 75-2 | 4-60 Halleck*...........|110 77:8 | 0-00 Arcade * 2 7-1 4-65 le 
| Jo. |) Hermann 22 | Hawthorne(2).....| .4 | . 
Tronton 9 62 | 76-8 | Hot Springs(1)*.../115 | 60 | | 0-00 Boyd’ s Corners *.. go 6r | 219 Me 
41 | 66-9 | 1.33 | Jefferson Barracks.| 95 | 53 | 76-8 | Hot Springs (2) ....|11 60 | 79-4 | 0-00 Gunton gat so 3.25 Ne 
Montague ........- 47 | 65-0 | 2.09 | Jeromef...........- 93 | | Humboldt (1)*.. 75-7 | 0.00 Constablevi 50 7-4 | Ne 
Mottville. 89 49 | 67-9 | 3-17) Kansas City .......| 98 56 | 78-2) 3.42) Humboldt (2)...... 106 58 | 72.8 | 0.00 Cooperstown*..... 85 53 66-9 | 5-61 Ne 
+19 | | +3 | 1-79 | Mill City ......----| | 79-0 | -6 | 
North 42 | 68.8 | 2-43 Louisiana Bridge ¢. | Pioche | 48 | 74-6 | Factoryvillet*.... 58 45 69-0 | 5-89 0.) 
Olivet....0 41 | 67-8 | 1-83 Mexico | 60 2 Punch Bowl .....+-| 94 | 49 | 70-9)| 0-00 Flemin 92 52 69-7 Ors 
Otsego QO | 40 | || Miami §-60|) Reno® s++|102 | $7 | 77-0 | 0.00 Fort Columbus ....) ot $6 73-8 | 8-79 Ott 
Ovid.. +++! 93 48 | 70-1 | 2 New Frankfort*....| 98 | 2.15 Reno, State Univ’ty 100 45 | 74-40-00 Fort Hamilton....| 87 a | Po! 
Paw PAW... 48 | 72.0 | New Haven ........| 96 60 | 80.1 | 2.50) Ruby Hill.......«. 9 | 40 | 67-7 | 7 Fort Niagara 56 | 72-7 | 2 Por 
Petersburgh... .... 47 | 70-4 | 2-31 | Oregon 56 | 735 52 | Saint Clair. | | 75-6 0.00 Fort = 51 | 702 Po 
Pontiac . 53 1-57 | | | Sodaville ...... §7 | 81.8 | 0.00 FortSehuyler. sgeee 57 | 7a re | Por 
Pulaski 2.86 8 5 | 81-4 164 | 60 | 82.7 | 0.00 Fort Wadsworth .. 92 3-4 Sha 
Rawsonville 96 50 | 70-0/ 1-70 | Saint Charles (1)...|.-++- ata, 4-80) Toand 56 | 82.5 95 4 $3! Shi 
Roscommon .......| | 37 | 65-3) 1-43 477 | 37 68:6 Hess Roac Se. gt 42 6-98 sid 
Saint Ignace 62:0 | 3-23 | Sedalia ...... 56 1.02 | Verdi . +++ of 105 | 0-00 48 Spr 
Saint John’s .......| 92 St | 3-40 go §2 | 76.6 | 0.00 Humphrey 87 53 fl 
Sand Beach .......+| §0 | 69.0 | 1-81 | Steelville..........| 94 St | 76-2 |..... sworth®......./1 | 65 | 83-9] 0-00 Iliont. | go 47 
44 «| 64.0/ 1-78 Willow INQS WellS IOS | | 80.3 | Ithaca........ 92 50 | 7 73 Vie 
Stanton . 47 | 68-4 | 4-20 | 2-45 | Winnemucca ®...../102 | | 000 95 44 2% 
| New Hampshire. 92 53 | 03 Wa 
Traverse -| 95 43 | 65-4 | 2-63 | 67-1 | 50 | Belmont 4-64 | go 30 3-91 
Traverse City(2)...| 93 34 | 64-5 | 3-35 | 0-13 | Berlin Falls......--| 97 33 | 64-1 Mi | gr “9 4-45 
Thornyille . .......| 92 50 71-7 | Assinniboine.| gt 47 | 3-14 92 | S7 | 72-2 ation*®.. 
OB ort Custer........ | 41 | 4 000 5 | 
Washington . 67-8 Fort Logan t.......| 88 | gr | 62.0 Hanover 89 | 48 | 69-5 | Number 40 o4- 5-02 We 
Weldon Creek 1-72 | Fort Maginnis ..... | 37 | 65-2 | 0.87 | Lake Village. 3°86 Palermo t | 87 47 5-4 
West Branch.......| 91 | 44 | 57-0 | 2-44 Fort Missoula..... | 37 | 67-6)..... | Manchester (1) ....| 86 | 48 68.8 | 6.65 ra 92 ‘ow! 
Williamston ...... | §5 | 70-3) 3-15 | Fort Shaw ........-| 95 35 | 65-8 | 0.56 Manchester (2) .. 87 | st | 69.1 | 6-14) Pend leton Centre 
92 49 | 70-4 | 2. Galpint.......... | Mine 7-01 Perry ¢ 50 
nesota. | Oe ewton es! | | 67. BGR. 
2-66 | Powder River®.....\106 | 57 | 78-4 | NorthC hestertield. | 87 40 | 63-9 | 7-35 ueensbury *f..... 80 60 is 
56 | 70-4 | 3-57 | Sheldon®.........-| 94 40 | 66.9 0.20 | North Conway .....| 86 42 | 6.6 OD 52 
Farmington........ 100 | $2 | 71-9 1-80 | Virginia Cityf.....| 92 | 65-7 | 0.06 | S4 | 65-6 g2 43 
Fort Ripley? | | 43 | 8. Plymouth ........- | 42 | 67.8 | 4-07) § Hepy 
Fort Snelling ......, 100 48 | 71-5 | 215 | Ashland........... | §0 | 74-2 8.94 | Shaker Vitinge.. 47 61.0 5-44 South 53 Mou 
go | | 57 73-0 | | West Milan........| 86 | 40 | 63-0 | 4-64 Utica...... 48 | 6.10 
Le Sueur? d........| 95 54 | 73-1 | 2-33 | Creighton?........|102 44 71-0 | 7. 88 | Bridge .... | st | $5 
NKALO | B | 4-02 | Crete 95 5° | 73-2 | 6. olfboroug Se 00d". 
Medford | $8 | | Culbertson New Jersey. | | | Wot Folnt 89 | 32 | 707 alle 
Northfield 50 72-2 | 1-83 | De Soto. | 54 | 73-8 49 | 90 | 72. 7: 
i Fairbury t.......++ | Billingspert L. H.. 92 | 76.7 | Asheville 
Pine River......... | 72-7 | 2-63 | Fort Niobrara. ....|110 | 43 | 71-2 | 3.27 pe May C. | $7 | 72-8 
Pokegama Falls ...| 90 63-0 | 4-32 | Fort Omaha. 417 | Har r City... | 51 | 72-@ | 7-08 | 
Red 95 50 | 70-5 | 2-23 | 106 49 | 705 | 2.67 | | = 3-89 | | 
Wood 497 | Fort Sidney .......\1 35 | 72-4 75 | Gillette .......-+++ 
Belli Green .....| 92 | 56 | | 1-65 | | 744 | Hanover ........+++ 3 | 48 71-3 | 87 63 +e ite 
| 99 | 52 | 73°4| 5-96 89 | | 73-0 Mount Holly... 7-84 Corry 
Aberdeen f.......++| 94 62 -7 | 7-89 oy | I. | Imlaystown......++ | $s | 73-0 | 8-78 | Mount ++ 94 “6a 76-5 
Agricultural Col’ge’ 97 61 1.2 p72 | slentovi 3 78.0 8.85 | Lambertville ...... | 72-4 oe 
61 | Kim 1-9 | 1.62} frosee 
Corintht . oa 54 +2 | 8.73 | Be New Brunswick (2), 54 72-5 |10-35 Ohw. | | Prank 
Edwardst. -4 | 590 Nebraska City 92 St | 74-0 | 4. New Brunswick (3) 88 74-2 Aeron. 9° 49 Pronk 
Fayette tf. | 82.4 | 4-68 | North Loupt 1oo* | 42 | 72-1 |10.37 | Ocean City,........| gt | 74-0 | $40 | Ach 
Greenville. | 92 68 | 80.6 | 4-50, Onakdale...... 9 4s 71-5 | 4-03 | Oceanic 93 59 | 74-6| 5-90 | Athens . 92 52 Freep. 
Hazlehurst | 96 64 | 81-0 | 1-16 || Palmer.... 100 76.0 | 9-75 | Plainfield ......+«| 92 SS | 71-9 53 93 52 
Hernandoe.. -| 81.6 | 2-07 Plattsmoath 8-75) Princeton ....... gt $s | 73-0 svi le 95 
Holly Springs (z)*.. 8 80.2 | 3-64 Ravenna..... os 8.75 | Rancocas ........++| 90 92 
Holly Springs (2)t.. 81.0 | 3-50 | Stratton*. | 78-8 | 1-95 Readington *.. 96 64 | 77-0 | 
Jacksont... . 8 81.4 | 3-14 Superior*. 58 | 76-6 10.25 | South Orange go 53 | 79 18. 58 | | P 
| ot 66 +2 | 4-00 Syracuse *. 62 74-0 | 5-53| Tenafly ...... 3 | 71-3 Carroliton®........) 92 | 
8 64 7-39 ecumseh f . 529 | 75-29 5-40| Tom’s River. 73-2 | 4- Celina. | | 
70 | 82-4 |...-. | Wee Water 47 | 72-8 | 4.60| Trenton....... 77-0 | 9-36 | Circleville 
3 Fo | 83-2 | 2-75 | West | Hill, 60 | 74-3 Union . 57 | 71-3 |14-65 | Circleville (2) Hones: 
LOgtoWN 70 | 81.6 | 6-82 | Weston.... 96 58 | 75-0 Valley .. QS 92 | 2.65 
Louiavillet........,100 | 66 9-27 | West Fotat Woodba 92 | | 73-5 |10-02 | College Hill’ | | 
| % 82.8 Austin...... +| 97 47 | 73-7 | 0-00 | Albuquerque 100 58 | 78-3 | 0-77 | McCom 
Meridianf 62 | 82.8 4-91 Battle Mountain®.. 102 54 | | Coolidge ... 00 48 +2 | 3-20 umbus Barrac 8 | 5 Meads 
64 | 82-0) 7-94 Belmont...........| 9 I T. | Deming*.... 110 70 | 1-09 yton... ovense Boles Meshe 
Okelona 62 | 81.5 | 4-10 | Beowawe(1)*...... 102 | 0.00 Fors Bayard 9 | 6 73-3 | 9 New i} 
Pearti HOD OF 73 | 83-1 | 6-14 Beowawe(2).......\102 65 | 80.7 | 0.00| Fort Marcy. | 3 1-61 | sworth . Nisbet | 
Port G Gibeon? evcece 67 81.5 | 4-63 Burner's Ih... 1692) Fort Selden. 109 | | 83-6 | 0-59 | yria .... ‘| 95 4.6 +3 Oi Cit 
Pontotoc 61 | 75. | | Candelaria......... | 76-6 | T. | Fort Stanton 93 69-7 | 1-75 || Fostoria. 49 | $7 
Rienzi *. 93 66 138 77-8 | 0-00 | Fort Union ........| 9° 42 +3) 2-73 Otten) 
Summit? ......... 93 66 ° Carson City ........'101 40 | 73-1 Fort $3 2°54 rrettsville...... 43 Parker’ 
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Meteorological r i 

teorologic record of voluntary observers, de.—Continued. Meteorological record of voluntary observers, &c.—Continued. 
| Temperature. 
(Fahrenheit.) | (Fahrenheit) | | | 
Ohio—Cont’d. ° | Ins. | Pennsylvania—Con.| ° 
Granville ....----+- 53 | 72-3 | Philipsburghf.....) 94 4 4| 60 | 80.0 | 4-32 Terrace*..... 104 67 85-0 0.00 
Greenville .. | 71-7 | 4-31 | Pleasant! ount®....... 55 | 69-6 Nunnell aq Brattleboroagh(1).| 88 | 
92 5° | 73-6 | 9-30| Rogersvillef.......| 93 68 | 77-41 5- | 
$5 4-59 | 49 | 67-2 | 6-74 | Savannah .........-| 92 62 | 78-2 | 5.30 | Jackgonville....... 42 | 6.8 9-70 
psic ...--- arg 3-03 | Springdale .........| 94 60 | 77-6°* 6.77 || Lunenburgh ....... 92 50 | 68-4 | 5.37 
+35 | Selin’s Gr 4-4 | 4-29 | Trenton............| 88 | 2. N | 57 | 69 
«50 | 45 “5 | atkins 97 68 | 78. 1.66 Strafford *. 8: | | 6. 
MeConnelisville ... 95 | 54 | 73-4 | 4-22 | State College. ..... 90 | 57 | 70.9 | 4-68| Waynesborough ...| 8 | Vernon*......... | 
leon f.....- 53 | 74-3 | 4-95 | Swarthmore .......| ot 56 8-74 Waynes 85 
71 | 81-7 | 3-1 Vir 
4-84 | 95 50 | 69-4 | 6-91 Texas. $15 | 8.72 
5 75-6 | sees 63 | 70-4 | 6-95) 99 | 72 | 84-4 | 3-93 | Alum 8 rings......, 88 | 60 | 71-2 | 8.09 
94 50 | 72- 4-91 | 52 | 74-0 } 4-81 Austin (2) 96 72 | 82:6 | Bird's est*...... go 67 | 78-6 8.40 
Nort gh. 96 55 | 74-7 | 3-25 | | 70 | 80-6 | 1-63 | Bolar | 37 50 | 65.6 
go 51 | 70.8 | 2-18 Wellsborough "90 42 | 68.6 3-06! Beltont ++ 7o | 84-3 | 1-52 | Christiansburgh 92 54 93.6 3-38 
“| 5s ws re | x vow 7, 65 | 79-4 4°33 Enterpriset.. 103 | $4 | 75-2 
. azoria 9. Oo | | 4 tM | 
| York. os 95 52 | 74-5 | 4-34! Brenhamf . ove = | 85-0 | 3.30 | Fort liver .... sense 
Po csccesecceciecess| SO | 69-9 | 3-01 | _ Rhode Island. | } Brownwoodf.. -|1or* | 66 | 82.6 | 3.76 | Lexington al | 4 71-2 8. 
96 55 | 77+5 | 7-05 | 86 52 | 69-2} Camp E le Pass ..|101 69 84.8 | 555 Mossingford .......|.. . 
| 89 } cs 102 59 | | 2.63 || Petersburgh t...... 90 ‘bo 76.0 4-40 

) cing ee ° -9 | 8- edar Hill*...... +I g-00 | Smithfiel -3 | 8- 

-| 93 2 | 74-0 |..... | Kingston (2) -| 89 | §0 | 65-7 | 8-70| Cleburne ..... | 82.6 3 4 
90 49 | 67-6 ze nsdale.... 990 | Coldwater... 4-70 || | 52 | 72-7 

= 50 | 74-1 | 8-32 | Newport... + 82 56 | 68-8 |.- College Station.....|104 71 | 85-8 | 2-47 || University of Va.. _ 12.08 
ugh 2-74 | Olneyville . 89 | 55 | 72-8 | Columbia Station 96 | 72 | 83-2 | 3-46 | Washington Territory 
50 | 72-8 | 2-23 | Pawtucket Corsicana || Blakeley f. ot | 45 | 64-5 | 0.26 
54 | 949 98 68 | 82.6 | 2.68 | Fort S okane ...... 102 41 ont 0.10 
Wapakoneta th 53 | 7% Dallael 83.8 Fort Townsend .... 44 | 61-4 | 

+9 11.89 || F Ww 
eee 46 | 71-4 | 4-82 | Allendalet.. 98 70 | 81.6 6.16 Decatur} 98 | | 95 0.00 
Waynesriile 59 | 76-0 5-44 Batesburgh 98 | 9-08 ++ 76 1.90 | Vashon ......... 92 
2 ee 95 -6 | 4-72) Edinburght.. 0-61 | West Indies. | 
52 | 71-2 | 3 Belmont . | 93 64 «5 | 6-23 Forestburgh 72 | 8005 | 75 |] Grand Turk Is’ld*§ 84 83 | 83-9 | 0.85 
Wooster t.. 48 70.0 6-73 | Brewer Mine.. 99 55 77.0 7.38 Fort Clark. Virginie. | | 
90 | 54 | 72.6| 2-07 | Cedar Springst.....| 95 | 51 | 76-6 | 8-33| Fort Davis .... .... ss | 75.8 red 
n SI | 72-5 | 1-83 Cheraw 3 62 81-0 Fort Elliott .......)106 51 | 80.0 | 0.70 || Harper's Ferry. 1% 327 
|100 63 80. 3 5-67 | Fort Hancock . ....|111 54 | 82-6 | 0.69 | Kingwood*... 
0-00 | le 93 66 | 80.5 | Fort McIntosh.....|104 67 | 86.2 | 4-21 | Morgantownf. 
~— -g9 | 1-25 | Columbia x. St.. 64 | 80-0 | 9-26| Fort Ringgold .....|110 70 | 83-4 | 0.46 || Pleasant Hill* go | | 69- 
50 | | Conway ...... 93 68 | 80.5 10.31 ' Fredericksburgh 96 68 | 79-0 | 1-43 || Rivesville*.. 98 | | 7 "4-50 
Evergreen .. ++) 62 | 78-0 | 6-27 | 65 | 82-0 | 2-39 || Rockport..... 2 
56 70-3 0-00 | Florencet...... ++/ 100 64 | 81-6 | 5-89 Graham f.... 64 | 83-1 | 3-64 || Rockport. | 5. 17 
soos! 8 25 | 64.6 | 0-27 Greenvillet... O4 40 | 7-99 | Hartley | 75-9 | 3-58 || Rowlesburgh (2)*.. “os 51.2 | 5-10 
Greenwood 64 | 80-0 | 6.81} Hearne f..........+| 98 | 80.8 | 2.90 Beven Pines...... oe 74-4 eee 
44 | 71-5 | 0-00] Kingstreef.........| 96 62 | 79.6 | 6-82 99 71 | 84.8 | 2-32 || 6.10 
19 | 65 Z5°8 | 9-95 La Grange f 69 | 81-4 | 1-52 Wisconsin. 
2 53 74-3 0-85 |, 95 74 -7 | 4-72 | Lampasast........| 98 69 | 81-6 | 2-60 Cadiz *.. 
53 I.I | 0.14 64 | 80.6 Longview t.........|100 70 | 83-9 | 2-66 || Chi pewa "Falist: 
Allegheny Arsenal. | 53 | 74-4 | 27 | | Fond du Les 33 | 7-0 | $-70 

| 25:2 | || | so | | | Merkel? 62 | 98-0 | 9-08 
‘3 60 | 75-0 | 5-86 | Statesburgh t | | 78-0 | 3-04 || Friendship *.......|..... $2 | 71-0 | 2-73 
Bethlehem ......... 94 | s4 | 74-0} 9-93 | Timmonsville ..... | Glasgow f | | 3-30 
Groves 9-93 || Time 72 1-0 | 2-70} Navasota 93 74 | 83-5 | 1-24 || Grantsbur, SI | 70-2 4-00 

-2 |11.00 | Trial..... 3 | 79-5 | New Braunfels? ....|101* 69 | 8@1 | 2-60 || | Greenwood | 3 
-16 | Parist........ | 82.1 | 3 
9 = 94 | 6t | 77-5 Pecos City 1¥....... I 59 73-0 | 
n Antonio......../1 67 | 85-9 | 3-47 || Manitowoc ........ go* 68.1 | 2.24 
|| i 57 | 75-4 | Santa 0-00 || Medford eee | | 3 
4-22 || 2 | 77-0 | 9-02 | 83 | 76.6 | 2-72 [Phillips f G02 
+00 gat | 62 | 79-3 | $76) 83-7 | 3-64 | Portaget | 3 
Dron 88 50 } 67-1 9- §5 eed 96 69 | 78-7 | 3-50 ACO 7o | 84-7 | 3-20 Richland Gentre*t.. “er | He 
| O-QI | 97 | 42 | 71-1 | 0-38 || Wausaut..... 
50 | 71-2 |) Clarksville.........| go 77-8 | 3-01 | Corinne*®.........../105 62 | 83-5 0.00 | Wyoming. 
93 | 70.0 | 7-03 || Climtont 7-28 | Fort Douglas ....../102 48 | 81.2; T. Bordeaux 1.70 
iny)..... Fort DuChesne ..../103 72-8 | 0-49 | Cartert.. 
67. 68 | 78-0 és 85.0 2-00 || Camp Pilot Butte... 97 72.6 | 0. 00 
| 57 | 745 ones 58 | 7905) 4 Camp Sheridan ....| 32 | 62.6 0.56 
-69 |; Cumberland Gap... $s 73-4 | 7-24 | Loseef...... 59* | 73-0 | 5-25 # Fort Bridger.......| 95" | 36 o.21 
BF 8.22 | Dunlap. . 77-1 | 6-47 | Mount Carmel...../ 88 | §1 | 75-2 || Fort D. A. Russell. | | 1.8 
Gettysburgh 88 73-6 |10-50 |, urght.......|100 81-4 322 Mount || Fort Laramie. 72.1 
thy ayetteville ....... 5 | 77-2 | Nephift ....... 106 -8 | 0-76 || Fort McKinney ....| 93 42 | 68-5) 0 
90 | 53 | 72-6 | 9-46 | Florence Station. 67 | 76.7 | 6-48 & | 0-00 || Fort Washakie . | | 68.7 | 
Greensborou, 94 | 52 | 70-8 | 7-33 || 86 | 61 | 70.3 | 9-04 | || Luskt........ 
4-37 Junetiont.... 93 62 | 79-0 $33 Promontory *...... 100 -0 | 0.00 || Sweetwater B’ dgetu'. 
95 45 65 | 77-8 | 3 Saint Georgeft....../115 «3 | O33 | I. 

“ 9s 47 | 71-6 | 6-22 || Greeneville........ 62 | 73-2 5-45 | | J Wes 
50 | 70-0 | 8.33 3-55 NoTB.—Letters of the alphabet denote number of days miss- 

$00 93 99.8. ing in the report. 
rgh 48 | 72-0 | 8.23 || Kingston Springs..) 9 76-2 | 4-29 
Mead (x) 2-82 | Leeville 3 | +80 Maximum and minimum from observed readings. 
New B coves -40 | Lewisbur, OF 76- -50 
6-46 | Lookout Mountaing & 4.6/3.0 | tObservations from Signal Service instruments 
& MeKennie. | 66. | 5-8 Observations made once a week. 
92 | From one observation at 10 a. m. 
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MONTHLY WEATHER RE = 
in months seventeen 
Normal daily departures or the same months 
eports received too late for publication in June. ty Runge, voluntary 
la of the year — February 
heit.) | 
| 68.5 | 0-00 47 47 4 71. 20 51 47 2 ) 
oes | | Surinam | 5 12-52 72 | s° 2 B 
Noga tion at 1oa.m 52 60 9 65 30 5S N 
and minimam from observed readings. From one observa 6| tus 73| » 
ndredths) observed at Fort Benton, Mont., by 31 69 si 3| &| 
nd hundr ¥ ice observers. 11 7° | —4 72 H 
ecipitation (inches a and Signal Servic 37 33) 42) — P 
| | g 56 727) 3| = 72| @ N 
0.27 | 0.34 | 0-82 | 1.67 | 1.29 | 1-59 | +1) 
1872 0.27 1-14 | 3-0 1.67 1.29 
1873 --.| 0.60 | 43 2.13 March, April 
1874 | | O22) 1-04 | 1.60 2.57 2.31 1-46 | 0.99 48) 64) 64 °| ds 
1877 0-72 | | | 5-25 2.26 1-31 | 18 } 73 4 6 J 
79 0. 36 | -28 | 18) - 70 
0-24 | 0-18 | 1-43 3-46 | 2 le —9| 75| 42 | Wil & Ti 
1882 0-75 | 0-38 | I-09 | | | I-93 | 16 | 1-01 63 | 3; 70) 42) 65) 69 2 49 At 
1883... 0-75 | I. 2.15 | 3-09 | 6 ° 72 4 | I 78 
1880 8.87 | 0-65 | 0.70 | 0-36 | 1-53 | | | &| Bl Bl 
1886 .. 0-72 | 
* Interpolated, and not consi Ari +8| 75| | Pe 
ad at Camp Date Creek, Ariz., 73 | 70) 7 
Precipitation (inches and hundredths) observed at Ca 22 
| 
ves] 13 | | 2-81 | tbe 60 | 33 43 
1 | | 12 0-00 | 1.50 | o ere |} 72) 4 79 
2-01 2 85 2 | 7° | 3 0. 06 6-47 71 | 5 Ri 
1571 -| 080 | T. | 2.05 | 0-00 —2| 4 
+22 | O12 | 0-24 | 3-19 | 3- | 68 ot. 
Mean.. | 1.58 | 0-95 bo +3 7 
* 12 days. ana by May June. le 
riz. 7 Lo 
Precipitation Southern Pacific Railroad =4 7s 79 s| = 3) ci 
| 69 + % 79 t Pai 
PTITITTTT 8 72 | 72 | 2 78 80 2 50 lo 
22 0.73 | 0.60 | 0-00 | 4.52 | 2.72 | ‘ 79; 7 3 ~ 
1882 +62 | G00 . 60 | 2. 4°70 | I I on 84 
| 0-40 2.60 | |0.00/0.56| §....... | 74 62| 80 7% Eri 
1885 ...| 0.00 | I-10 Biles 0.00 | 0.00 | 1-00 0. 38 | 0. 1619 | 75 | 79| 68| 80 74 85| 7% San 
hs) observed at Fort Defiance, ’ 6) — 3 35 La 
ipitation (inches and hundredt +r 82 6| | +1] Ma 
Precipitation istant surgeons, U. S. y- 7| +2) 82 81 81 Ma 
| 1.82 | 1.60 | 1022 | == 69 81 76 au 
| | 0-89 | 2-35 090 5 2.64 0-94 | 0-22 | 0.25 13-87 | 8 onl 74 
| on | 0-45 | 0-93 | aa recess 2.86 | | 79| +2 Dui 
1855 0-83 | 1-71 | 3-30 | 0-51 | | 043 | 1.54 | | 13. s| 82 Bx 
18 0.83 | 1-71 | 0.78 | 033 | | 2 1.01 | 1-73 | 4-30 | 1-07 | 13 7 81 66 
18 0-83 | 1-54 | | 0-04 | 0-45 | 1-30 | 1.78 0-25 | 0-28 | 1-34 | 11-97 82} 66| 82 —4, 
20 | 0-67 | 0.00 2-22 | 3-32 | 2-95 Send 6 82 78 Sait 
B39 0-02 | 0-77 | o-4t | 0-85 | 0-39 | 0-63 5-77 | | 0-49 | 
1860 ...| 2.86 | 0.12 | 0.1 | 0.02 | | slow 1-16 | 0-87 | 14-59 73. 
84 | 0-67 | 0.52 0-74 | 2-44 | 
Mean..| 0.98 | | 
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JuL 
Y 
1889 
| 
ets. d Pr 
| nches, able 
es. in of 
i: | | miscella 
Po 2 | pe ONTH 
een Mount | 3 neous 
Is = | > in Ww 
- Hol - | & ‘ah dat ER 
871 23-89 65 4 ren a 
S71 29. E R 
ondon ier 22 29-85 60-0... 2 | uly 1 
ece 4 2 4— 22 : os 
29- 75. 5 89 5-9 53 | I 5 4 +2 78 2 2-4 +2 are “it m 
Ju 29. 98 30 4 = 18 93 | 64 | | 64:0 ay 5, 50 sw = os T 199 
Mater eles 96 3 ee 8 7 7 24 | 2| 9 ae 3-88 312 | 29 I 21 | 
Pots 21 30-03 25 83.5 — 0.6 | 88 3 | 13 1-3 4375 e 30 | 8 ee 1 0 12 “915-9 87 - 
Cares =F 30-050-35 7° 72.6 25 | 2 8-17 10 8 14 I 1876 “a 
a ail eee 7 93 | ~ I 4.11 | 2 5-46|— I. 7 s. . 31 II 13 125.38 9 9 I 45 889 
19 0 — 95 70 | 74-7 717 -4 5:28, 2, 36 sw. 5 12 II 9 | 42 1888 
75 29- 30 TH 96 | 3 64 72-8 22 7 | 69 86-5, se. 26 ‘aw. 1S 13 190 1876 1879 
349 . 98,0 95 71 35 | 10 798 5966) w. 9 21 9 13 16.2 19 55 1876 
Erie 837 8) te 22 8 | 738 3 +94 (2 2 6| 18 1 102 7 885 
To! us re 7 15 I 3-8 ove g- 13 -48 31 2 ~ 19 1887 
33 “4 | a 12 | 8 913-4 I-§ +117 w se. += 17 00 1887 $6 188 
= 335 0.8 | 87 +4) 2. 7 I- 3. +2. I 31 7 nw. | 5 9 16 +3 10, pl 
A 21 29-35) 9. 77: 12 . 3 5 12 I 17 I 1879 18 
2. 92 | 8 .2 69 | 28 71 4 sot 7 8. | 21 9 3 105 18 7) 6 
608 70. + | 83-8 I 67-5 2 70.0 3 2 sw 25 4 18 13 3 98 
71 23 6 e sie 29 5 15 66. 1 ol 188) 
Vi 5 29. gt 79-5 63-1 I ee 70.2 5-82). 6 6, 8 7 107 188 
neent 6 29- + g! 18 - 3) 62-4 2 4 \73- 2. 3 26 | e. 9 9 18 7 16 99 1882 
2 4 65 4 5-6 4 .6 49044 sw I 16 7 15 3 96 
29-03 29 67. 2) 88 2-4 44 2 3 3 36 20 5 I 6. 3 10 87 
57) 68. ° 72.4 56. 3 2 n | 93-3 1 
se 6 31 a4 | 9 4-5 9 9. 1884 882 
0.60 go 2:0 45 26 4 36 hw. | 9 17 93:5 10, 
6 77-2 45 “4 10 56 26 nw. | 28 8 19 7 14 3 72 188: 
5- 29 | 4 sw 24 ow. 10 Io 7 146-48 | 13 882 
S 8.5 | 56-8 2: 96 — 25 n. | 9 19 oo 187 65 1887 
39 3 sw. I = 4 2 I 88 18 
41 29 | 2.42 5s ow. ne. 15 10 17 1887 56 
4 I 7 an 8. I 14 a4 17 3 1881 
72- 6-02 nw 13 9 103-7 4 1880 53 885 
16.0 +9 5.64 9 av | w. 9 6 3- 100 50 88 
By 27) I 887 30185 
-22 27 18 .6 I 96 18 I 
= - | me 27 I 14 133- +2 19 38 1878, 45 1876 
sw 10 I 18978) 
~ 26 16 736 ‘5 a 1887 1880 
30 27 6 +638 17 1887 50 
Ww. 16 17 7) 4 
= 4 5 16 100 * 
13 14 4- 6. 48 87 
| | +2 I 
7 98 r887 
4 6 1887 
15 | 95 
102 1887 45 
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Table of miscellaneous meteorological data for July, 1889—Signal Service observations—Continued. 
| Pressure, in s la le | \Temper'ture 
2 | Temperature of air, in degrees Fahrenheit. ° Wind. | 23 | opening 
Er. northwest--Con. f | 
Port Buford ...... 1, 900. 27-92) 29-900. 62) g8 | 81.7) 41 48 | 17 | 47-2 0-63— 1.65) 6, nw. | 38 n. 8 185-4 11 | 106 
Fort Yates 99 | 84-4) 50 39 | 16 ret 5 6 | 107 
Saint Paul ....... ‘| 831 29-03, 29-91 0. 96 50 29 3-08\— 0-21) 5,212 se. | 28 5 17 | 100 
Crosse ......- | 2 '73-0| 2-72,— 2-1 8. 2 101 
ate 33 64-9) II | 62.9 e. % nw. | 14 \2-7\3-6 99 | 
Des Moines 29-04) 29-95/0- | SI | 64-0) 29 | 12 | 62.7 73-9 0-73) 5, 191| se. | 28 | se. 5 714.5 11 | 104 
Dubuque ......... 1) 29-27) 29-97\0- 95 | 82.8) 50 63-3 27 64-2 4.22\— 2,925 8. | | 2 17 | 101 
ITO + 99/0- | |82-2) 5- | 8. 
Spri eld, 29-31) 29. 98/0. gt | 56 | 65-7) 25 65-0 75- 2.14 0-04) 5,005) 8. 25 | sw. | 12 11 | 102 
— $7!) 29-39 29-99.0- 93 1} 61 | 69-6) 24 65-4 He | SW. | 34 W- Ig | 103 
issourt | | -66— 0. 
Kansas City...... | 26-99 29-97 0- 92 | 85-7 70 68-5 25 68.1 3-06) 5,227, se. se. 2) 97 
Springfield, Mo...) 1,356) 28-58) 29-97/0- g2 -o| 67- 7 67-1 se. sw. | 23 3| 99 
Leavenworth .....! 29-09) 29-Q6/0. 44 93 | 56 64-7 I 58) 4,01 20 | nw. I9 
38. 80) 29- 94 | =? - o- 66) S» 328) > 36 | w. 124 514-3 
26.83 29-92/0. | 83-6} 50 Bs 8 | tut 1) 5,967) 8. ne. | 4-44. 17 | 103 
Fort Assinniboine, 2,720 27-18) 29.95 41 | §2-6) 41 44-6 | 3-22\-+ 0.66) 6,847) sw. | 40 Sw. 4 I -3/5-5| 9 | 108 
Helena .......++++| 4,069) 25-86) 29.93/0. 48) 79-8 53-8) 39 | 19 | 38-6 \43-0) 0- 34/— 0-75) 4,0 sw. 20) ° 2.52.5 10 | 103 | 
Rapid Oity ....... 280 26.60) 29. 87/0. 80. 8 57-8) 50 51-6 n. 24) 6 15,5: 4 | 100 | 
Cheyenne .... | 6, 105, 24-1 29-92)0. | 82-7) 38 53-6) 43 | 12 | 39-8 1-23/— 36 | sw | 24) 9) 7| 17 | 100 
Fort McKinney ..| 5,000, 25.02 29. 58/0. | 79-2) 41 $5: 3 34 | 12 | 53-0 [60-0 0. 59)....-- 56 | n. 6) 6 7 95 
Fort Washakie...| 5, 580, 24-51) 29-9210. 83-9) 41 | 50-8) 49 | 14 | 37-6 42-5 36 Ww. 23 1) 21-6/2.44 3) 9 
2,541) 27.08) 83-9, 42] 50-5\ 44 58-8 48 | e. 9 8 10.4- 3/4-9) 15 | 107 
Colorado Spr posege 83-8) 45 -9| 45 +2 2.88— 19) 92 3 6 
++| 281) 24-82) 85-9) 50 4 49-8) 2-94) I. 32 Sw. 6 I 
49753) 25-28) 29. 88)0. 52 45 +6 |40-2) 0-81). 3 mw. 2-96-32 | 103 
Concordia .......««| 1, 28-51) 29-94)/0- 33 +8 73-8, 8-294 4- s. 32) 4 93-63-77) 10. 
Dodge City ....+++| 2,523, 27-37) 29-950. 53 | 64- 39 17 (67-2) I- 8. “4 | se. 1 14/4-6\4-6) 15 | 108 | 
Wichita .......++ 1, 354) 28-57 29: 90.0. | 87-1) 57 | 67-8) +O (75+) 8. | w. 5-014-2) 2) 100 
Fort Reno..,..... | 53 32 2-54-+ | BO, 6) 14 6 | 108 
Fort Elliott ...... 2, 650) 29- 92-0| 52) 66.8) 37 | 4 8. 36 | se, 14 43 10 I 
Southern — 0.72, 
Fort | 1,200: 28-71) 29-9310. 44, 60 | 69-1) 34 | 1° 1-87\— 0-97) 7,325) 8. 46 | sw. | 27 4 13 | 107 | 
Abilene. .......+++ 1,748 28-18) 29. 64 | 71.6) 26 1.80\— 30; 60 sw. 25) 10 85-213 2 110 
Fort Stanton ..... | 6, 154) 24-05) 29. 85 0- 33, 81-9) 56.7) 36/15 3 28 | Sw. 5 7 95 | 
Paso” | 8610. 36) 96-2 3 14 1. | ne. © 12 | 102 
Santa Fé........++ 7,026) 23-38) 29-93/0- 32) 52 35 I+ 32— 1-71) 29 12/2-5|5-6) 1 
Fort Grant 4. 860. 25-27) 29-9710. 27) 100 | gI-1) 58 66.61 33 | 3-57'— 0.40) 36 | Sw. 114 10 | 100 
Fort McDowell...|...... | 116 |107-2| 67 75-9) 47 | 0. 58) 4 118 
Fort Thomas..... | By 10g |100-1) 75+4) 44 345+ 1-58 2 10 | 113 
Fort Verde....... 110 | 98-7) 61 48 | 1-33, 6 oles | 12 | 144 |1881) 
Phoenix. 112 |105-4| 72)! 79-8) 38 | 19 0.66 — 0.1 4) | 115 1887) 
Whipple Barracks) 5, 389, 24-79) 29-93/0- 24 100 | 88.3 60-8 43 14 40 | 8w. 8) 112-9/4-5) 14 | 103 
Yuma ...... 141 61) 29-75)0- 117 | 106.3) 77-3) 43 3 | 8. 14 | 118 
Keeler ..... | 3,622) 26.23 29-75)0- 36) 107 | 65 70-2) 32 27 | % § | 107 
Carson City 69.3 100 | 87- 43 | 50-9) 44 40-5 2 | 100 |r 
Winnemucea .....) 4+ 340 25-63) 29-87 0. 51 102 47 | 55-0) 48 36 Ww. | 104 (1877) 
Fort Du Chesne 4,900 25-05) 29. 86/0. 46 103 | 93-1) 44 -4 $3 37 | nw. 7 2-4\4-5| 2 | 103 |1889) 
Salt Lake City....| 4,348) 25-61) 29- 82/0. 48) 102 52 SW. 1.1/2.3, 16 | 102 
5,795) 24-35) 29-8710. 30 96 49 42 jo | 8. 102-03-7} 5| pe 
‘ort 
Boisé City...... ++) 2,750) 27-10) 29 87/0. 1o2 | ot-8) 44 55-8) 47 20 | nw. 1 3 107 |1886) 
Baker City ....... 526 26-44) 29- 95 -O| | 55-0) 42 24 I 1-4/2-9| 1 | 95 |1889 
Fort 92 | 83-9) 24 40-9) 56 I 6 | 96 [188 
kane Falls....| 1,909, 27-94) 20-92 44 2\ 44 21 
Walla Walla...... 25.80 29. 92/0. 69) 100 | gI-6) 50 37 8. © 0.5/0.6) 4 | 104 
Pac. Coast Region. 
Fort Canby ..... 179) 29-85) 04 80 | 63-2) 53-5) 26 27 19) 6.9/5.9 6| 83 
mpia....... 29-97) 30- 01 0. 57 5 50-3) 40 4 
Port ngeles +| 29-99) 30-0010. 64-2) 41 3.8 3 24 5| 03-2\2-1 
79 | 67-6} 48-8) 36 4) 85 |r 
Portland ..... 29.89) 29- 84. 33 36~ 20 311-0 99 
Roseburgh ... 523, 29-45 30- 97 | 87- 42 | 48 24 13 | 100 
Mid. Puc. Coast 
Eureka «+++! 64) 29-95) 30. 67 | 46 +2) 17 30 4-2\5-9 3) 73 
Red Bluff ........ 29.50) 29- 54 42 34 010. 4/0-5 13 | 112 
Sacramento. ..... 29-78 29. 104 | 50 41 20 010. 3/0. 1, 13 | 105 
San Francisco....) 60 29-88) 29. §8-8\— 1-2) 83 | 65-11 §50| §2.5| 26 30 08.013-3, 19 | 93 
Point 38 48 | 49-3) 16 4] 1| 7° 
S. Pac. Coast Region. | | 
FPreeno 328 29-49) 29- 1f2 |101-7) 55 63-6) 42 nw 112 
Los Angeles...... 29-54) 29- 89/0. 27 83.2) 54 37 | 17 14 |W. 3? 13 2 
San Diego _ 93 29: 29-900 67.6-— 0-4) 84! 73-2' §9! 62.0 22! 7 Ww 


‘Nore.—The data at stations having no departures are 
*Two or more directions, dates, or years. ft Precipitation measured at t 


late to be considered in averages. 


not used in computing the district ave 
he Boston Water 


orks 


Letters of the alphabet denote number of days missing fro 
takes the place of the measurement at the 8 Office. 
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Chart I. Tracks of Areas of Low Press 
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Liat of voluntary stations of the Si 


ve noi 


Reports 


received from those marked 


Servict, with their observers, who ish reports for the Monthly Weather Review. 


with an asterisk (*) in time to be used in the Review for July, 1889. 


Pisce of observation and observer. Place of observation and observer. Place of observation and observer. 


Place of observation and observer. Place of observationand observer. 


Ala. Weather Service. 
Wm. Fowler. 
Citronelle, J. G. Michael. 


|. W.A. Wright. 
J, 0. — 
tes, A.M. Weiler. 
Willing, W.M. Garrett. 
iggins, M../J ones. 
Wiga! ARIZONA. 
Antelope Valley, Mrs.J.H. Hamil- 


ton. 
Ganyon, Jno.S. Robbins. 

he, Geo. Ban hart. 

edar Springs, R. E. Norton. 
C. Cooley. 
Cartis, Dr. R. B. i 
Fairbank, 5S. W. Wood. 
Flagstaff, M.J. Riordan. 
Florence, A.'T. Colton, C. E. 
Gila Bend, David Murphy. 
Globe, J. H. Hasnil!. 
Holbrook, David Rope. 
Lochiel, Rochester Ford. 
Mount Huachuca, J. W.Stump. 
iNew River, J. F.Singleton. 
eyiston, Miss Mary Tevis. 
Tip Top, F. E. 
Tombstone, S.C. 4 
Tucson, Edward L. Wetmore. 
Signal, Wm. Koshland. 
Strawberry, L.P. Nash. 
Volunteer Sp’gs, W,J, Hill. 
Walnut Grove, ‘I’. B. Carter. 
Williams, J.'l. Ryan. 
MillowSprings.t -A.Chamberlin. 
Winslow, C.J. Dillon. 

ARKANSAS. 

Lead Hill, Silas C. Turnbo. 
Little Rock, Arkansas Weather 


Service. 

Winslow, Albert Dunlap. | 
CALIFORNIA. 

American Hill, C.F. Macy. 
Anderson, Dr. A. Fouch. 
Barstow, Geo. R. Gooding. | 
Berkeley, Prof. F.Soulé. | 
Centreville, Wm. Barry. 
Oolegrove, Seward Cole. 
Crescent City, D.S.Shotwell. 
Byergreen, 8. Holland. 
Georgetown, C.M. Fitzgerald. 
‘Grass Valley, B. F. Berriman. 
Hydesyilie, £.T. Foss. 
lows Hill, L.'T. Dwight. 
Jolon,T.T.Tidball. 
Julian, L. N. Bailey. i 
La , Jos. Dominica. 
Lewis Creek, John ‘Tuohy. / 
Los Banos, A. Widmann. | 
Mount Hamilton, Lick Observa- 


tory. 

National City, J.E. Boal. 

Needles, John J.Clark. 

Oakland, Dr. J.B. Trembley. 

Oroville, Hiram Arents. 

Palmdale, Wel wood Murray. 

Sacramento, S. H.Gerrish. 

Salinas, Dr. E. K. Abbott. 

"Sm Bernardino, 4. K. Holt. 

San Luis Obispo, J. E. Lewis. 

Santa Barbara, H.D. Vail. 

Santa Clara, A. Block. 

Santa Maria, L. E. Blochman. 

Susanville, T. B.Sanders. 

Vatayille,G. O. Colburn. 

Walla Walla Creek, J. Titcomb. 

Walnut Creek, A. L. Bancroft. 

Wheatland, Wm. Lumbard. 

Willow, David Bentley. 

CoLorapo. 
© Springs, Colo. Weather 
Servi 


ce. 
Coulter, Capt. Jesse E. Glick. 
Delta, J.A.Curtis. 
‘Denver, Rev. Wm. Forstall. 
Fraser, L. D.C. Gaskill. 
PortCollins,Prof. L.G.Carpenter. 

Lake, Jas. Cairns. 
W.A.Jayne, M.D. 
Greeley, E. Bethel. 
Palmer Lake, Thos. Gaddis, M.D. 
Rocky Ford, F. Watrous. 

Connecricut. 
Hartford, W. W. Ellsworth. 
New Hartford, Rev. Wm.Goodwin. 
Voluntown, Rev. E. Dewhurst. 
Dakota. 
Alexandria, L.C. Taylor. 
Armour, Jno.J. Angus. 
Prof. Lewis McLouth. 
anton, ett. 
Ti n, H.M.Durbrow. 

Clark, W.H. Boais. 


| Point 


Daxora—Continued. 
Huron, Dakota, Weather Service. 
Kimball, A.S.Stuver. 

Napoleon, J. H. Hoof. 
New England City, E.S.Clough. 
Onida, Mrs. M.#. Goddard. 
*Parkston, John J.Swartz. 
*Redfield, W. H. Dempster. 
Roscoe, C. H. Spencer. 
Spearfish, J.H. Warren. 
Spring Lake, A.Gould. 
Steele, F.R. Hill. 
Wahpeton, C, I. Croft. 
Webster, Arthur Betts. 
Wolsey, G. W. Prink. 
Woonsocket, L. O. Libbey. 

DELAWARE. 
Kirkwood, Wm. Carnagy. 

Disraicr or 
*Kendall Green, Deaf and Dumb 
Institute. 

Fioripa. 
Altamonte Sp’gs, M. E. Bingham. 
Alva, Chas. E. Robins. 
Archer, A. F. Wyman. 
Fort Meade, A. H. Adams. 
Homeland, J.8. Wade. 
Kissimmee, E. E. W. Brewster. 
*Lake City, Dr.J.C. Neal. 
Manatee, Mrs. W. Broberg. 
Matanzas, Mrs: B. E. Dupont. 
Merritt’s Island, Rev.J.H. White. 
‘Tallahassee,Rev. Dr. W.H.Carter. 
Villa City, J. Emory Round. 

Andersonville, H. W. Bryant. 
Athens, Prof. L. H.Charbonnier. 


| Diamond, Wm.Kimzey. 
| Duck, A. 


- Gillespie. 

Forsyth, Thos.G.Scott. 

Gillsville, C. W.Meaders, ) 
Hephzibah, R. L. Rhodes. 


| Marietta, G.S.Owen. 


Milledgeville,S.A Cook. 

eter, G.M. Witcher, 
uitman, J.L. Cutler. 

Thomasville, Boudurant. 


| Woolley’s Ford, A.J.Julian. 


Ipano. 
Era, Hervey Brooks. 
Kootenai, David MeLaughlin. 
Lewiston, Robert Schleicher. 
Soda Springs, L.C, Eastman. 
ILLINOIs. 


| Charleston, J.B. Dazey. 
| Collinsville, Dr. J. 


L. R. Wads- 


worth. 


Mattoon, Wm. Dozier. 


Mount Morris, Wm. Feary. 
Oswego, John 8.Seely. 
Palestine, Jonn E. Templeton. 
Pekin, Rev. J. E. Terborg. 
Peoria, Dr. Fred. Brendle. 


| Philo, H. A. Burr. 


Riley,John W.James. 
Rockford, T. D. Robertson. 
| Sandwich, Dr. N.E. Ballou. 


- | South Evanston,Dr. M. D. Ewell. 


| Springfield, Il. Weather Service. 

Sycamore, Roswell Dow. 
Windsor, A. H. Hatch. 

INDIANA. 
Butlerville, C.F. Hole. 
Dana, J. E. Wright. 
Huntertown, J.C. Hunter. 
Jeffersonville, J.C. Loomis. 
*Laconia, Lafe Crozier. 
La Fayette, Ind. Weather Service. 
La Fayette, Purdue Institute. 
Elwood Kirkwood. 
“— rovidence, Prof. E. 8. Hal- 
ett. 
Point Isabel, Jas. F. Hood. 
Sealesville, Urias Wilson. 
| Sunman, Dr. E. B. Vincent. 
| Vevay, Prof. Chas. Boerner. 
TERRITORY. ; 
Caddo Creek, B. Leming, M. D. 
Guthrie, Morris Collar. 
Jimtown, M.M. Yeakly. 
Lehigh, F.M. Madden. 
Oklahoma, C. F.Sommer. 
lowa. 

Amana, Conrad Schadt. 
Ames, J. Rush Lincoln. 
* Bancroft, H. N. Renfrew. 
Blakeville, James Rogers. 
Cedar Rapids, H. D. Olds. 
Clarinda, A.8. VanSandt. 
Clinton. Luke Roberts. 
Cresco, Gregory Marshall. 
Cromwell, ©. Harrison. 
| Denmark, G. B. Brackett. 
Des Moines, Adolphus Voegeli. 
| Des Moines, lowa, Weather Crop 
| Bulletin Service. 
*Dunkerten, J. W. Boyle. 
| Dysart, Jos. Dysart. 
| Eagle Grove, ©. A.Schaffer. 
| Elkader,J.N. Hamilton. 
| Fayette, R.Z. Latimer. 


Iowa—Continued. 

Fort Madison, Miss. L. A. Me- 
Gillett, H. L. Pierce. 
Glenwood, Seth Dean. 
Glenwood, 
Grinnell, Prof.8.J. Buck. 
Aampton, E.C.Grenelle. 
*Humboldt, Miss Florence 
Prouty. 
Independence, Emil F. Wilfke. 
Iowa City, Prof. A. A. Veblen. 
Jefferson, 8. M. Taylor. 
Logan, Mrs. M. B.Stern. 
McGregor, A. F. Hofer. 
Manson, W.L. Thompson. 
Maquoketa, A.B. Bowers, M.D. 
Monticello, H. D.Smith. 
Mount Pleasant, Dr.Max E. Witte, 
Mt. Vernon, Prof. Alonzo Collin. 
Muscatine, J.P. Walton. 
Osage, G. D. Pattingill. 
Oskaloosa, Joseph Boyd. 
Oskaloosa, O. H. Avey. 
Sae City, Dr.Caleb Brown. 
Vinton, T. F. McCune. 
Washington, Wm. A.Cook. 
Webster City, C.M.Trumbauer. 
Wesley, Wm. Ward. 
KAnsas. 

Allison, John J.Cass. 
Bendena, G. Campbell. 
Cawker City, A.G. Alrich. 
Colby, C. E. Bennett. 
E.Shaw. 
Elk Falls, Dr. A.C. Williams. 
Emporia, Prof. ‘T.H. Dinsmore, jr. 
Englewood, Perry. 
Fremont, E. Atkin. 
Gibson, C.M. Bell. 
Globe, Wm. Featherston. 
Havensville, L. W. Dennen. 
Independence, J. M. Altaffer. 
La Harpe, Isaac 8.Coe. 
Lawrence, Prof. F. H.Snow. 
Lebo, C. B. Jennings. 
Leoti, R.A. rma 
Macksville, C. E. Polimg. 
Manhattan, C. P. Blachley. 
*Manhattan, F.J. Rogers. 
Morse, R. P. Edgington. 
Rago, D.S. Stratten. 
Rome, D.M. Adams. 
*Santa Fé, J uc A.P.Hem Tr. 
Sedan, J. W. Goodell. 
Topeka, Kansas Weather Service. 
Tribune, 8. B. Jackson. 
Wakefield, Wm. P. Cochran. 


| Wellington, John H. Wolfe. 


Yates Center, F.R.Gray. 

Kentucky. 
Ashland, J.M. Ferguson. 
Bernstadt, John de Planta. 
Bowling Green, M.H.Crump. 
Canton, C. H. Major. 


| Earlington, J.B. Atkinsof. 


Falmouth, F.G. Held. 


| Frankfort, E.C. Went. 
| Franklin, T. W. MaeGill. 


Louisville, Ky. Weather Service. 

McHenry, M.G. Duncan. 

Madisonville, T.1.Gill. 

*Millersburgh, Rev.C. Pope. 

Mount Sterling, H.C. McKee. 

Owensborough, Watkins & Carter. 

*Owenton, J.8.Cox. 

Pellville, Oscar Haynes. 

Richmond, Prof.O. A. Kennedy. 

| Shelbyville, H. W. Prissler. 

| Sonth Fork, A. B. Gilbert. 

Springfield, W.U. Rag. 

Lovurstana. 

Cameron, Hon.S. P. Henry. 

Emilie, Dr. L. D. Chauff. 

-Grand Coteau, Rev.C.M.Widman. 

Houma, H. F. 

Liberty Hill, E. A. Crawford. 

Luling, F.M. Rogers. 

Marksville, Leon Molenar. 

New Iberia, Mrs.J.A.Gebert. 

New Orleans, La., Weather Ser- 
vice. 

Point & la Hache F.C. Myers. 

Winnfield, J.M.McCain, 


MAINE. 
*Bar Harbor, Joseph Wood. 
Cornish, Silas West. 
*Gardiner, Henry Richards. 
*Kent’s Hill, W.C. Strong. 
Orono, Prof. M.C. Fernald. 
MARYLAND. 
Barren Creek Springs, Albert E. 
Aeworth. 
Cumberland, E. T. Shriver. 
Fallston, Prof.G.G. Curtis. 

. Frederick, McOlintock Young. 
Gaithersburgh, J. T. De Sellum. 
Galena, Henry Parr. 
Gambri!ls, J. E. Moque 


Jewell, Jos. Plummer. 


McDonogh, MeDonogh Institute. 
College. 
Woodstock, Woodstock College. 
MASSACHUSETTS. 
Amherst, Miss 8.C. Snell. 
Amherst, Mass, Agricultural Ex- 
perimental Station. 
| Blue Hill, Rev. A. K. Teele. 
| Blue Hill Observ’y, A. L. Rotch. 
Cambridge, Harvard College Ob- 
servatory. 
| Chestnut Hill, D. Fitzgerald. 
| Dudley, Conant Observatory. 
| Fall River, C. V.S. Remington. 
Heath, B. B. Cutler. 
Holyoke, J. W. Doran. 
| Leicester, Arthur Kendrick. 
Nahant, Dr. Wm. D. Hodges. 
sew Bedford, Thos. R. Rodman. 
Newbury ort, F. V. Pike. 


Nesraska—Continued. 


Kimball, D. Henderson, Jr. 


| *Mt. St. Mary's, Mt. St. Mary’s | 


| North Billerica, C.H.Kohlrausch. | 


Provincetown, John R.Smith. 
Royalston, Miss Lizzie W. Chase. 
' Somerset, Elisha Slade. 
| Taunton, E.U.Jones, M.D. 
Westborough, G.S. Neweomb. 
*Williamstown, Williams College 
Observatory. 
Worcester, J. B. Hall. 
Micuigan. 
Berrien Springs, F. A. Zerby. 
Birmingham, 8. Alexander. 
*Harrisville, Dr. D. W. Mitchell. 
| Hudson, Major A. H. Boies. 
Kalamazoo, W. A. Black. 
Lansing, Dr. H. B. Baker. 
Lansing, Mich. Weather Service. 
Marshall, G. H.Greener, M.D. 
Mottville, J. A. Hartzler. 
| Thornville, John 8.Caulkins. 
Traverse City,S. E. Wait. 
| Ypsilanti, J.C. Bemiss. 
Ypsilanti, C.S. Woodard. 
MINNESOTA. 
Le Sueur, L. B. Davis. 
Minneapolis, Wm.Cheney. 
Northfield, G. H. Alden. 


Service. 

MISSISSIPPI. 
Bonneville, A.G.Smith. 
Fayette ( near ), I. N. Bedford, 
| Kosciusko, L. Heyman. 
| Logtown, C.D. Koch. 
| Louisville, B. T. Webster. 
Macon, A. T. Dent. 

Pontotos, C. W. Bolton, M.D. 
Summit, J. N.Teunisson. 


Service. 

Waynesborough, W.S. Daries. 
Missovurt. 

Columbia, Mo. Weather Service. 
Conception, Rev. Fr. Paul. 
Excelsior Springs, A. Reinisch. 
Fayette, Prof. T. Berry Smith. 
Frankford, W. W. Vermillion. 
Glasgow, Prof.C. W. Pritchett. 
| Grand Pass, E.R.Graham. 
Harrisonville, A.J.Sharpe. 
Hermann, Chas. Maushund. 
| Kansas City, 8.J.Spurgeon. 
La Monte, J.3S.Slaven. 
New Frankford, G. W. Hawkins. 
New Haven, Max Eimbieck. 
Oak Ridge, Henry Bruihl. 
Ozark, J.J. Brown. 
| Princeton, Dr. Wm. Hirons. 
| St. Charles, Dr.J.R. Mudd. 
) Savannah, R, Van Buskirk. 
| Sedalia, C.G. Taylor, 
| Shelbina, J.S. Chandler. 
| Steelville, E. A. Pinnell. 


| Willow Springs, Capt.Wm. Hugh, | 


| Withers Mill, J. R. Dudley. 

MonTANa. 

Glendive, W.C. Wood. 

| Fort Logan, Wm. Gaddis. 
Powder River, J.M. Graham. 

| Sheldon, Sarah E.Sheldon. 

Virginia City, Eugene Stark. 

NEBRASKA. 

| Ansley, P. Fowlie. 

| Bingham, W.C. Wood. 

' Brownsville, G. D. Carrington. 

| Creighton, George Roberts. 

| Crete, Nebraska 
Crete, F. Gilbert. 


Culbertson, Mrs. Lizzie A. Wibley 


| David City, E.B. Taylor. 

| De Soto, Chas.Seltz. 

| Fairbury, Dr. I. 

| Falls City, A. B. Newkirk. 

| Premont, isaac E. Heaton. 
Genoa, George 8. ‘Truman. 

| Gering, Jno. . Finley. 

| Holmesville, H. E.8illik. 

| Hay Springs, Wm. Waterman. 

Kennedy, Mrs. M.G, Ericson. 


eather Service. 


Marquette, John Ellis. 

Mullen, F. L. Mary. 

Nerth Loup, E. W. Black. 

Stratton, J. B. Slime. 

Syracuse, P. W. Risser. 
ecumseh, W.L. Dunlap. 

Weeping Water, G. Treat. 

NevVADA. 

Carson City,Chas W. Friend. 

Carson City, Nevada Weather Ser- 
vice. 

New Hampsutire. 
Antrim, Frank W. Palmer. 
Berlin Mills, Q. A. Bridges. 
Concord, W. L. Foster. 

Nashua, Chas. H. Webster. 

North Sutton, C. E. Hosmer. 
Shaker Village, N. A. Briggs. 
Belmont, 


| el Lake W inipiseo- 
Bristol, Cotten and 
Lake Village, Yoollen Man- 
| Weir's Bridge, ufacturing Co, 


Wolfeborough, 
New Jersey. 
Beverly, C.F. Richardson. 
Harbor City, H. Y. Postma. 
«Jersey City, Wright Babcock. 


| Moorestown, Thos. J. Beans. 
| New Brunswick, N. J. Weather 


Service. 
Fleming. 
South Orange, Dr. W.J.Chandler. 
Woodbury, W.T. Wilson. 

New Mexico. 
8.M. Rowe. 
Coolidge, B.S. Mullin. 

Gallinas Spring, J. E. Whitmore. 
Hillsborough, J.E.Smith. 
Vegas, F. W. Chatfield. 
Los Lunas, Richard Pohl. 
Nogal, 
R Canyon (Carthage), R. H. 
Hills. 


New York. 
Alfred Centre, F.S. Place. 


| Angelica, J.P.Slocum. 


Saint Paul, Minnesota Weather | 


University, Mississippi Weather | 


| Nineveh, 


Areade, Homer W.Clough. 

Ardenia, Richard B. Arden. 

Auburn, 

Boyd's Corners, Thos. Manning. 

Canton, Prof. Henry Priest. 

Constableville, R.Sanford Miller. 

Cooperstown, G. Pomeroy Keese. 

Eden, W.P. Huat. 

Elmira, Gerity Brothers. 

Factoryville, T. P. Yates. 

Fleming, Robt. Warwick. 

«Friendship, Jesse D. Rogers. 

Geneva, Mrs. N.S. Yates. 

Hess Road Station, C. H. Spauld- 
ing. 

Honeymead Brook (Stanford- 
ville), James Hyatt. 

Humphrey, Chas. E. Whitney. 

llion, G. A. Trowbridge. 

Ithaca, Cornell University. 

Ithaca, N. Y. Weather Service. 

Kingston, H.A.Stone. 

*Le Roy, Prof. F.M.Comstock. 

Lowville, W. Hudson Stephens. 

Lyons, Dr. M. A. Veeder. : 
iddleburgh, F. X. Straub. 

Newfane Station, F. B. Clark. 

New York City, Central Park Ob- 
servatory. 

.J. Barnett. 

North Hammond, C. A. Wooster. 

Number Four, Chas. Fenton. 

Palermo, E. B. Bartlett. 

Palmyra, L. D.Cummings. 

Pendleton, W. D. Lovell. 

Perry City (near), W. H. Jeffers. 

Potsdam, Peter Vilas;'G. W. F. 
Smith. 

, De Witt C. Jenkins. 

me, Dr. H.C. Sutton. 


| *Saranac Lake, Jas. P. Mills. 
| Savona, M.S.Collier, M. D. 


Setauket, Selah B. Strong. 
Somerset, J. W. Thurber. 

South Canisteo, J. E. Wilson. 
South Kortright, D.C. Sharpe. 
Tannersville, H. M. Wilson, Jr., 


M.D. 
*Tarin, R.T.Cherch. 
Utica, Thomas Birt. 


hite Plains,.Prof. O. R. Willis. 
Norru 
Asheville, Dr. Karl yon Ruck. 
Grover, F. H. Dover. 
Lenoir, Dr. R. L. Beall. 
Mount Pleasant, H. L. T. Ludwig. 
*Raleigh, Thos. C. Harris. 
Raleigh, North Carolina Weather 
Service. 
| Soapstone Mountain, H. L. Kim- 


| Weldon, T. A. Clark. 
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Wenport,J-W, Leech. 
DeSmet, Thos. A. Ruch. 
Gallatin,S.3. Pound. 


List of voluntary stations of the Signal Service, with their respective observers, who furnish meteorelogical reports for Monthly Weather Review—Con€d@, a r 


Pace of observation and observer. 


Place of observation and observer. 


Place of observation and observer. | Place of observation and observer. Place of observation and obserpep, 


Beallsville, R. MeG 
sville, R. D. MeGa 
Believue, Yim. 
Carrollton, P.M. Herold. 
Cleveland, G. A. Hyde. 
College Hill, John W.Hammitt. 
Collinwood, Wm.Smeed. 
Columbus, Ohio Weather Service. 
Demos, B. B. Ault. 
Elyria, C, W.Goods 
Garrettaville, 8. M. Luther. 
"Glasgow, W.McHane. 
Jacksonborough, Dr. J. B.Owsley. 
Kent, P. W. Eigner. 
Kenton, L. J. Demarest. 
Leipsic, J.D. Hadermann. 
Lordstown, W.8. Dean. 
Napoleon, Dr. T.C. Hunter. 
New Athens, Jos. Holmes. 
North Lewisburgh, H. D.Gowey. 
Orangeville, E.N. Hyde. 
Portsmouth, Dr. D. B. Cotton. 
Poland, Chas. Stewart. 
Shanesyville, John Roth. 
Shiloh, Peter Bowman. 
Tiffin, Rev. T. H. Sonedecker. 
Vienna, W.D. McCorkle. 
Wauseon, Thos. Mikesell. 
Westerville, Prof.John Haywood. 
West Milton, Luke 8. Motte. 
Yellow Sp’gs, Miss Eliza G. Rice. 

many, John Briggs. 
Bandon, Geo. 
East Portland, Dr. Geo. Wigg. 
Eola, Thos. Pearce. 
Grant’s Pass, Jno. G. Jessup. 
Heppner, Arthur Smith. 


| West Chester, Dr. Jesse C.Green, 


Kingston, C. O. Flagg. 


Corry, Wm. Loveland. 
Drifton, H. D. Miller. 
Dyberry, Theo. Day. 
Easton, Dr.J.W.Moore. 
Edinborough, C. F. Sweet. 
Franklin, Joseph Bell. 
Germantown, Thos. Meehan. 
Grampian Hills, Nathan Moore. 
Haverford, H. V.Gummere. 
Le Roy, Geo. W.'T. Warburton. 
Meadville, David Logan. 
Meshoppen, Stephen 8. Jenkins. 
Nisbet, J.8. Gibson. 
Petersburgh, J. E. Rooney. 
Philadelphia, Pennsylvania 
Weather Service. 
Philipsbargh, G. F. bunkle. 
Pleasant Mount, J.D. Brennan. 
uakertown, J. L. Heacock. 
eading, C.M. Dechant. 
Salem Corners,'T. B. Oréhard, M.D. 
State Agricultural Ex- 
Station. 
“Tipton, Miss C.J. Wilson. 
Troy, Rev. M.Gustin. 
Tuscarora, R.J.Micky. 
Wellsborough, Hiram D. Deming. 


Ruove Isianp. 


Sourm CAROLINA. 


| *Aiken, Dr. W. H. Geddings. 


Cedar Springs, J.T. Bayerly. 
Columbia, 8. C. Weather Service. 
Kirkwood, Colin Macrae. 


| Port Royal, H. D. Elliott. 
| Statesburgh, Dr. W. W. Anderson. | 


Texas—Continued, 
Austin, Q.C. Smith, M.D. 
*Baird, D, Richardson. 
Bear Creek Ranche, W.H. Potter. 
Belton, E. A. Sterling. 
Brazoria, H. Stevens. 
*Brenham, J.G. Sloan. 
Brownwood, J. F.Mayo. 
Cedar Hill, J.P. Berry. 
Cleburne, P.J. Norwood. 
Coldwater, J. W.O’ Brien. 
*Colorado, Fred R. Blount. 
Columbia, J.8.Rogers. 
Corsicana, E. L. Gibson. 
Corsicana, W.H. Hamilton. 
Decatur, H. D. Donald. 


| Duval, J.C. Edgar. 
Forestburgh, J.N. Morris. 


Fort Worth, Jas.G. Mallett. 
Fredericksburgh, Arthur Strieg- 


ler. 
Gainesville, D. F. le. 
Gallinas, Lam Woodruff. 


| Galveston, Tex. Weather Service. 


Graham, A. B. Grant. 
*Granbury, E. H.Snider. 
Hartley, E. L. McDonaugh. 
Howe, W.M.Smith. 

La Grange, Jos.Cottam. 
Lampasas, Dr.C. M. Ramsdell. 
Merkel, J. L. Vaughan. 
Mesquite, Silas G. Lackey. 
Menardville, Louis Runge. 
Navasota, C. E. Hull. 

New Braunfels, Paul Wipprecht. 


New Ulm, C. 

Pecos City, C. H. Merriman. 
Roby, Crane & Keifer. 
Silver Falls, C.M. Tilford. 


VERMONT. 

Brattleboro Childs. 

urlington, W.B.Gates. 
*Coventr , W. H. Tibbetts. 
East Berkshire, H.B.Lovering. 
Lunenburgh,Dr.Hiram A.Cutting | 
Manchester, Rev. E. P. Wild. 
Newport, M. B. Trasher. 
Sain F. Fairbanks. 
Strafford, H. F. 


-Seribner. 
Virornta. 
Bolar, G. F. Eakle. 
Bird’s Nest, C. R. Moore. 
Christiansburgh, H. D. Walters. 


*Oshkosh, Prof. W. N. Mumper, 


Wisconsin—Continued. 
Grantsburgh, M. L. Roby, M.D, 
Greenwood, H.J.Thomas, 
Hayward, J.M.Custard, 
Lincoln, A. J. Loose. 
Madison, Washburn Obse 
Manitowoc, Miss Clasina Liips. 
Neillsville, W.Heaslett. 


Richland Centre, H.M. Ludw 
Summit Lake, E.S. Koepenj 
Viroqua, F.J. Bold. 
Waucousta. G. H. 
Wausau, Hinemann Bros, 


Dale Enterprise, L.J.Heatwole, Weston, R. R. Wilkinson, 

Lexington, Prof. H.D. Campbell. W Yomina. 

Mossingford, R. V.Gaines. | Lusk, F. 8. Lusk. 4 
Jas.M.Colson,Jr. | Wheatland, M.R. Johnston, 

Smithfield, J.R. Purdie. Foreien. 


Spottsville, B. W. Jones. 
Summit, J.R.Sim. 
University of Virginia, James 
Wearmouth. 
Wytheville, Howard Shriver. 
Wasnineron Terrirory. 
Blakely, R. M. Hoskinson. 
Vashon, Mrs.C. B. Carpenter. 
West Virernia. 
*Clarksburgh, R. 'T. Lowndes. 
Ella, Henry Resseger. 
lon, Julius Scherr. 
Kingwood, J. E. Murdock. 
Pleasant Hill, D. Titchenell. 
Rockport, R. D. J. Echols. 
Seven Pines, J. R. Sharer. 
Rivesville, J.T. Parsons and F. F. 
Prickett. 
Rowlesbargh, M. J.Coniff. 


Burnside, 8. A., Dr. C.J. Hering, 
Grand Turk, West Indies, Geo, [ 


Gibbs. 
Guanajuato, exico, Meteorg. 
logical Observator : 


Hastings. 
Hayanna, Cuba, Dr. Enrique dé 
Monte. 
Killisnoo, Alaska, Jos. Zaboff. 
La Logia, Mexico, H. Patrick. 
Leon, Mexico, Prof. M. Leal. 
Mazatlan, Mexico, Leon P. Acostg 
Mexico, Mexico, Meteorological 
Observatory. 
Monterey, Mexico, Dr. Wm. Ds 


yee. 
Montreal, Quebec, C. H. MeLeod, 


Hamilton, Bermuda,Gen, 


| New Westminster, B.C., Capt. 


La Grande, J. K. Romig. Simpsonville, Miss N. L. Dawson, 
Mt. Angel, Rev. F. Barnabas Held. | TENNESSEE. Snyder, A.C. Wilmeth. Tannery, G.H.Trembly. | Peele. 4 
Portland, Oreg. Weather Service. | Ashwood, Rev.C. F. Williams. | Uran. Tyler Creek, F.M.Swann. Port au Prince, Hayti, Prof 1 ae 
Tillamook, A. P. Wilson. Austin, P. B. Calhoun. | Beaver, Rev.J.D.Gillilan. Wisconsin. Scherer. 
PENNSYLVANIA. Cumberland Gap, A. A. Arthur. | Levan, A. B. Larsen. Cadiz, B.C. Curtis. Pueblo, Mexico, Catholic Insth 
Altoona, Chas. B. Dudley, M. D. Milan, Dr.M. D. L. Jordan. | Losee, Ephraim Caffall. Delavan, George L. Collie. tute. 
Aqueduct, D.M.Sheely. Nashville, State Board of Health. | *Mount Carmel, Robert Moncur. Embarrass, J. E. Breed. Topolobempo, Mexico 4 I 
Grove, JohnGrathwohl. Riddleton, F. K. Fergusson. | Mount Pleasant, Hans C,Davidson. | Fond du Lac, J.C. Wedge. Il. 
Blue Knob, A. H. Boyle. Texas. | Nephi, W.R. May. Friendship, J. M. Harrison. | Zacatecas, Mexico, Jose A.y Bo 
Catawissa, Robt. M. Graham. Austin, Oscar Samostz. Saint George, Seth A. Pymm. *Glasgow, Henry M.Crombie. rilla. c ATM 
Military posts from which meteorological reports were meen a a ne ag ag of the Army, in time to be used in the preparation of the 
onthly Weather Review for July, 1889. . 
ALABAMA. CoLorapo. Ipano. MARYLAND. Nesraska—Cont’d. New Yorx—Cont'd. _ Texas—Cont’d, 
Mount Vernon Barracks. Crawford, Fort. Boisé Barracks. McHenry, Fort. Omaha, Fort. Willett’s Point. Ringgold, Fort. 
wis, Fort. Fort. ry Ouro San Antonio, Post at. 
A he, Fort. Logan, Fort. LLINOIS. ri e rmory. ney, Fort. » 
ta Fort. inven Fort. Rock Island Arsenal. arren, Fort. New Mexico. Columbus Barracks. Du Chinen ae 
Huachuca, F ort. Conngorticut. Sheridan, Fort. MICHIGAN. Bayard, Fort. Orxcon. Douglas, Fort. — 
Lowell, Fort. ' Fort. cy, Fort. Klamath, Fort. 
Trumbull, Fort. Inp1an TeRRITORY. Brady, Fort Marcy, Vv 
McDowell, Fert. D Gibson, Fort. Mackinac, Fort. Selden, Fort. IROINTAS 
Mojave, Fort. — Reno, Fort, . Wayne, Fort. Stanton, Fort. Monroe, Fort. 
San Carlos. A. Lincoln, Fort. Sill, Port.” INNESOTA- Union, Fort. Myer, Fort. 
= k Supply, Fort. Snelling, Fort. Wingate, Fort. rap Geuby, Fort. 
M ¥ —y Kansas. New York. Adams, Fort. kane Fort. 
Hot P bir rt Hays, Fort. Barracks. Columbus, Fort ‘Townsend, Fort. 
Little Rook Barracks. Randall, Fort. Leavenworth, Fort. _ ,Monrana. David's Island. Texas. Vancouver, Fort. 
CALIFORNIA. Sully, Fort. Prison. Fort. ates, Walla Fort. 
Yates’ Fort. Kenrucky. Keogh, Fort. Clark, Fort. Bridger, Fork. 
Benicia Barracks. Disrarcr or Conumpra. Newport Barracks. a nae Sa Plattsburgh Barracks. Davis, Fort. D. A. Russell, Fort, 
Bidwell, Fort. Washington Barracks Louisiana. Fort. Porter, Fort. gle Pass, Camp. Laramie, Fort. 
Gaston, Fort. * Jackson Barracks. Poplar River, Fort. Schuyler, Fort. Elliott, Fort. McKinney, Fort. 
Mason, Fort. Foripa. MAINE. w, Fort. Wadsworth, Fort. Hancock, Fort. Pilot Butte, Camp. 
*Presidio, San Franc’sco. Barrancas, Fort. Kennebec Arsenal. Watervliet Arsenal. MelIntosh, Fort. Sheridan, Camp. 
Diego Barracks. Saint Francis Barracks. Preble, Fort. Niobrara, Fort. West Point Mil. Acad’my. Pefia Colorado, Camp. Washakie, Fort. 
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